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IrN mental culture, no less than in manual labor, it is 
desirable to have instruments especially adapted to 
the work to be performed. Of late it has become very 
evident that there are numerous learners, of limited 
opportunities, who require an easy, comprehensive course 
of arithmetic. Such, having no time to master the 
several books of a consecutive series, however excellent, 
demand, in a single book, the more important principles 
of the science, combined with the more useful appli- 
cations to ordinary business computations. 

In most Graded Schools, also, there may be found a 
class of pupils who might advantageously use a brief 
elementary course, uniting mental and written exer- 
'cises, before passing to any more elaborate treatise. 
Experience has demonstrated that beginners are best 
initiated into any branch by means of repeated simple 
illustrations and numerous easy examples. 

These conditions have been carefully kept in view, 
lluring the preparation of this work, and no labor has 
been spared to embody such improved methods of put- 
ting things, sanctioned by tho best educators, as may 
pot heretofore have found a place in any te^tA^^Os^* 



TV PREFACE. 

The work is analytic and inductive. Mental and 
ivritten exercises have been combined, with the same 
forms of analysis applied to both. By this plan, not 
only a volume, of separate mental arithmetic is ren- 
dered superfluous, but valuable time is saved, and the 
pupil's progress promoted by an order at once natural 
and scientific. The number of topics treated is neces- 
sarily limited, yet will be found sufficient in range to 
prepare for common business. 

The great favor with which the Elementary Aritbme'tic 
has been everywhere received, has induced the editor 
to take advantage of the necessity of the renewal of 
the electrotype plates, to make it still more attractive 
and useful. 

Questions which may be omitted at the option of the 
teacher have been denoted by ®. 

Bank Discount, and United States Bonds, and the Metric 
System have been included among the topics treated ; copi- 
ous Dictation Exercises, mental and written, and Test Ex- 
amples have been appended for the convenience of teachers, 
and to furnish additional practice for the pupil. 

This work, and the Primary which precedes, it is be- 
lieved, form a very simple and practical Shorter Course 
IN Arithmetic, especially adapted to the wants of many 
learners. 

Silver Lake, Mass., May^ 1882. 
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NEW 

Elementary Arithmetic. 




1, A Unit is a single thing of any kind, or one, 

2, One unit and one unit aro two units, or two. 

3, Two units and one unit ai'e three units, or three. 

4, Three units and one unit are four units, or four, 

5, Four units and one unit are five units, or five, 

6, Five units and one unit arc six units, or six. 

7, Six units and one unit are seven units, or seven. 
S. Seven units and one unit are cigtit units, or eight. 
9. Kight units and one unit are nine units, or nine. 

What is !i Unit? Wliat are one and one called? Two and one? 
Three and one? Four and one? Five and oncT Six and one? 
Seven and one? Eight and one? ■ 



8 NUMBERS. 

10. Quantity is anything that can be measured, oi 
computed. Thus, 

Distance is quantity, since it can be measured, so as to 
be named miles, rods, etc. 

11. Numbers express how many units there are in 
any given quantity. Numbers are, therefore, one or 
more units. Thus, 

One, two, three, four, five, six, etc., are numbers. 
12* Iiike Numbers are such as express the same kind 
of quantity. Thus 
Five dollars and seven dollars are like numbers. 

13. An Operation, or Frocess, is the work done with 
numbers. 

14. A Kule is the direction for performing an opera- 
tion, or process. 

A Principle is a general truth. 

15. Arithmetic treats of numbers, and is the art of 
reckoning by them. 

FIGURES. 

16. Figures are certain marks, or characters, used to 
express numbers. 

Ten different figures are used in expressing numbers. 



XameSf or Figures Figures 
V€Uuedenoted. as printed, asvyritten. 



Karnes, or Figures Figures 
value denoted, asprinted. as written. 



Cipher, 








Five, 


5 


5 


One, 


1 


1 


Six, 


6 


6 


Two, 


2 


2 


Seven, 


7 


7 


Three, 


3 


3 


Eight, 


8 


8 


Four, 


4 


4 


Nine, 


9 


9 



What is Quantity ? Why is distance quantity ? What do Num- 
bers express ? Mention some numbers. What are Like Numbers ? 
What is an Operation? A Rule? Arithmetic? What are Figures ? 
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17. The figures 1, 2, 3, 4, 5, 6, 7, 8, 9, are called 
Significant Figures, or Numerals, because each signifies^ 
or stands for, as many units as its name denotes. 

18. The figure 0, or cipher, is sometimes called Zero, 
or Naught, because, when used alone, it stands for no num" 
her. Thus, 

dollars means no dollars. 

BXEMCISES, 

Write the following figures and name each of them : — 



(1) 


(2) 


(3). 


(4) 


(5) 


(6) 


1 


8 





7 


2 


9 


2 


9 


1 


2 


1 


7 


3 


6 


4 


8 


3 


8 


4 


3 


6 


8 


4 


6 


6 


2 


9 


5 


9 





7 


4 


.3 


4 


7 


5 





5 


2 


1 


6 


4 



Write in figures arranged in columns : — 

7. One, three, four, two, seven, five, six, eight. 

8. Four, one, five, nine, eight, two, six. 

9. Five, nine, two, eight, six, four, three, seven. 

10. Six, cipher, three, seven, two, five, one, four. 

11. Seven, nine, three, zero, two. 

12. Nine, one, zero, five, seven, eight, four. 



"Which figures are called Significant Figures ? Why ? WKvcK^ 
called Zero or Naught? Why? 
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UNITS, TENS. 

19. Nine units and one unit are 
One ten and one unit are 

One ten and two units are 
One ten and three units are 
One ten and four units are 
One ten and five units are 
One ten and six units are 
One ten and seven units are 
One ten and eight units are 
One ten and nine units are 

Thus, " teen " means " and ten." 

20. Two tens are 
Three tens are 
Four tens are 
Five tens are 

Six tens are 
Seven tens ai'e 
Eight tens are 



ten. 

eleven. 

twelve. 

thirteen. 

fourteen. 

fifteen. 

sixteen. 

seventeen. 

eighteen. 

nineteen. 

twenty, 

thirty. 

forty. 

fifty. 

sixty. 

seventy. 

eighty. 

ninety. 



Nine tens are 

Thus, '' ty " means " tens." 

21. Exact Tens, as ten, twenty, thirty, etc., are ex- 
pressed by combining 1, 2, 3, etc., denoting the number 
of tens, with ; and the number between exact tens, by 
combining 1, 2, 3, etc., with a significant figure. 

What is an exercise ? Ans, A lesson for practice. Wliat are 
nine and one called? What are ten and one called? Ten and 
two? Ten and three? Ten and four? Ten and five? Ten and 
six? Ten and seven? Ten and eight? Ten and nine? What is 
the meaning of ' ' teen " ? What are two tens called ? Three tens ? 
Four tens? Five tens? Six tens? Seven tens? Eight tens? 
Nine tens? What is the meaning of *' ty "? How are exact tens 
ej^pressed ? How are the numbers between exact tens expressed ? 
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22. Numbers expressed by two figures are written, — 



Ten, 


10 


Thirty-one, 


31 


Fifty-two, 


52 


Eleven, 


11 


Thirty-two, 


32 


Fifty-three, 


53 


Twelve, 


12 


Thirty-three, 


33 


Fifty-four, 


64 


Thirteen, 


13 


Thirty-four, 


34 


Fifty-five, 


66 


Fourteen, 


U 


Thirty-five, 


35 


Fifty-six, 


66 


Fifteen, 


15 


Thirty-six, 


36 


Fifty-seven, 


67 


Sixteen, 


16 


Thirty-seven, 


37 


Fifty-eight, 


68 


Seventeen, 


17 


Thirty-eight, 


38 


Fifty-nine, 


69 


Eighteen, 


18 


Thirty-nine, 


39 


Sixty, 


60 


Nineteen, 


19 


Forty, 


40 


Sixty-one, 


61 


Twenty, 


20 


h orty-one. 


41 


Sixty-two, 


62 


Twenty-one, 


21 


l?'orty-two. 


42 


Sixty-three, 


63 


Twenty-two, 


22 


Forty-three, 


43 


Sixty-four, 


64 


Twenty- three. 


23 


Forty-four, 


44 


Sixty-five, 


66 


Twenty-four, 


H 


Forty-five, 


45 


Sixty-six, 


66 


Twenty-five, 


26 


Forty-six, 


40 


Sixty-seven, 


67 


Twenty-six, 


26 


Forty-seven, 


47 


Sixty-eight, 


68 


Twenty-seven 


,27 


l?'orty-eight. 


48 


Sixty-nine, 


69 


Twenty-eight, 


28 

N 


I'orty-nine, 


49 


Sevent}^, 


70 


Twenty-nine 


29 


Fifty, 


50 


Eighty, 


80 


Thirty, 


30 


Fifty-one, 


51 


Ninety, 


90 



Witli what figures is thirty -two "wtWX.^tv'^ ^qtXtj-^^n^-^^ ^^Sjc^'V 
Sixtv-three? 
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EXERCISES. 



"Write the following figures, and read them : — 



(1) 


(2) 


(3) 


(4) 


(5) 


10 


15 


11 


19 


91 


12 


23 


26 


55 


83 


14 


24 


28 


36 


75 


15 


25 


27 


57 


96 


17 


29 


22 


38 


98 


18 


30 


31 


50 


44 


20 


41 


22 


61 


89 


13 


39 


33 


65 


78 



21 40 34 70 99 

"Write in figures arranged in columns : — 

6. Ten, sixteen, fifty-two, eighty-eight, nineteen, sev. 
enty-three, ninety-seven, thirty-seven. 

7. Thirteen, seventeen, forty-five, sixty-two, twenty-* 
seven, forty-two, seventy-one, eighty. 

8. Twenty-six, sixty-two, eighteen, eighty-one, sev^ 
enty-nine, ninety-seven, fifty, five. ^ 

9. Nine, ninety, ninety-nine, thirty-five, fifty-three, 
eighty-two, seventy-two, twenty-two. 

10. Thirty-three, forty, fifty-five, sixty-two, eighty- 
eight, nineteen, ninety-one. 



What is the largest number that can be expressed by one fipfurc ? 
By two figures ? With what figures do you write eighty ? Fifty- 
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« 

UNITS, TENS, HUNDREDS. 

23. When a number is expressed by two or more 
figures, written together side by side, the Value denoted 
by a significant figure is according to the order in which 
it is written. Thus, 

In 25, the 5, which is in the first order from the right, 
expresses . 5 ones^ or five ; and the 2, which is in the 
second order ^ expresses 2 tens^ or twenty. 

24. Primary Units, or those from which are formed 
units of the higher orders, are expressed by a figure stand- 
ing alone, or in the first order at the left of a dot (.), 
known as the Decimal Point. Thus, 

By taking together ten units of the first order, and con- 
sidering the group as a single thing, is formed a unit of 
the second order, called One Ten. 

The decimal point, when not written, is understood. 

5, or 5., expresses five. 

25. Ten tens are called One Hundred, which forms a 
unit of the third order^ and is written 100 

Exact hundreds are, therefore, expressed by writing the 
figure denoting their number in the third order, with two 
ciphers at the right. Thus, we write, 



Two hundred, 200 

Three hundred, 300 

Four hundred, 400" 

Five hundred, 500 



Six hundred, 600 

Seven hundred, 700 

Eight hundred, 800 

Nine hundred, 900 



According to what is the value expressed by a figure written side 
by side with others ? What is the value of the 5 in 25 ? Of the 2 ? 
What are the units expressed by a figure standing alone called ? 
Why so called? What are ten tens called? One hundred is a 
unit of what order? How are exact hundreds expre&ae.<i.^ \^ 
writing a number, where do we pl&e^ \Jci'a^'SS'occ^^^^^''Gff\%''«j^^ 

2 
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26. In Writing a Number expressing units, tens, and 
hundreds, we place the figure denoting the hundreds in 
the third, the figure denoting the tens in the second, and 
the figure denoting the tmits in the first order, at the left 
of the decimal point. Thus, 

Two hundred sixtj^-three, or 2 hundreds, 6 tens, and 3 
units, is written 263. 

Five hundred seven, or 5 hundreds, tens, and 7 units, 
is written 507. 

JSXJEJtCISXIS. 

Write in figures arranged in columns : — 

1 . The numbers between one hundred and one hundred 
ten. 

2. The numbers between one hundred nine and one 
hundred nineteen. 

3. The numbers between one hundred ninety and two 
hundred. 

4. Three hundred ; three hundred tluree ; three hundred 
thirty ; three hundred thirty-three. 

5. Five hundred nine ; nine hundred five ; five hundred 
ninety ; nine hundred fifty-nine. 

6. Seven hundred seyenty-seven ; two hundred twenty- 
two ; eight hundred eighty-eight ; six hundred six. 

7. Two hundred two ; five hundred ninety-nine ; four 
hundred seventy-one ; nine hundred ninety-nine. 

8. Six hundred one ; eight hundred thirty-three ; four 
hundred forty-four. 

Review. —What is a Unit? (1.) What is Quantity? (10.) 
I^umber? (11.) Arithmetic? (15.) Figures? (16.) What is 
tlio meaning of ** teen"? (19.) Of "ty"? (20.) 







KUHBEBS. 






rite the following 


figures, and read them : 


— — 


(8) 


(9) 


. (10) 


(11) 


(12) 


112 


712 


443 


101 


199 


344 


341 


312 


397 


786 


106 


560 


707 


635 


652 


780 


818 


900 


563 


496 


920 


292 


601 


919 


999 
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THOUSANDS. 

27. Ten hundreds are One Thousand, which forms a 
nnit of the fourth order, and is written 1000 

Exact Thousands are, therefore, expressed by writing 
the figure denoting their number in the fourth order, with 
three ciphers at the right. Thus, we write, 



Six thousand, 6000 

Seven thousand, 7000 

Eight thousand, 8000 

Nine thousand, 9000 



Two thousand, 2000 

Three thousand, 3000 

Four thousand, 4000 

Five thousand, 5000 

28. Ten thousands are One Ten-thousand, which 
forms a unit of iha fifth order, and is written 10,000 

Also, two ten-thousands, or twenty thousand, 20,000 
Three ten-thousands, or thirty thousand, 30,000 

and so on. 

29. Ten ten-thousands are One Hundred-thousand, 
which forms a unit of the sixth order, and is 
written 100,000 

Also, two hundred thousand, 200,000 

Three hundred thousand, 300,000 

and so on. 

"What are ten hundreds called? What unit does one tliQu&^rssJk 
form? How are exact thousands "wiiXXewt ^\\0l\. ^'^'^ \^^ "^'avi.- 
sands called? What unit do ten lYvou^wi^'^ VstTsCl ^\5&V>as5»s^'^^ 
ibousand forms a unit of what otdet^ 
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30. The first six orders op units, beginning with the 
primary units, are named: uNrrs, tenSy hundreds, thou- 
sands, ten-thousands, hundred-thousands. 

For convenience, in reading numbers expressed by fig- 
jures, places, or orders of figures, are separated by a 
comma (,) into groups, of three figures each, called 
Periods. Each period takes its name from its right- 
hand order, and has units, tens and hundreds of that 
name. Thus we have, 

Second Period. First Period. 

THOUSANDS. UNITS. 



V* V Mi/ V.^ 



"v— 



O O 



o 
OB m ^ 

o S *^ 

■d Ml 10 V Ml (D S 

3 d o ti <D 

H H D M ti D P 

3 6,5 7 4 

where the figures express 3 hundred-thousands ten-thou- 
sands 6 thousands 5 hundreds 7 tens 4 units, or three hun- 
dred six thousand five hundred seventy-four. 

31. In general, in Writing a Number by figures, we 
write each order of figures expressing its orders of units, 
and note the absence of any order of units, by a cipher. 
Thus, 

Five thousand twenty, or 5 thousand hundreds 2 tens 
units, is written 5,020. 



One hundred-thousand forms a unit of what order ? Give the 

names of the first six orders. How are figures separated for con- 

venience in reading ? From what order does each period take its 

name? Name the first two periods. In gft\ieT«X, "Vvoiyi ^o v^^ >N\\\ft 

Sffnres in expressing numbers ? 
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Fifty thousand two hundred two, or 5 ten-thousands 2 
hundreds 2 units, is written 50,202. 

Five hundred fifty-five thousand two hundred twenty- 
t^o, or 5 hundred-thousands 5 ten-thousands 5 thousands 
2 hundreds 2 tens 2 units, is written 555,222. 

JSXSMCI8IS8. 

Write in figures and read : — 

1. Six units of the fifth order, witli seven units of the 
third order. 

Arts. 60,700 ; read, sixty thousand seven hundred. 

2. 3 hundred-thousands 4 ten-thousands 4 thousands. 
Ans. 344,000; read, three hundred forty-four thou- 
sand. 

3. Two units of the fourth order, with three units of 
the second order. 

4. Eight units of the fifth order, with three units of 
each of the lower orders. 

5. 9 units of the sixth order, with no units of the fifth 
order, and six units of each of the lower orders. 

6. 316 in the second period, in each order of the first 
'period. 

7. 21 thousands 2 tens and 1 unit. 

8. 2 hundred-thousands 5 ten-thousands with five units 
of the third order. 

9. The greatest number that can be expressed by three 
figures. 

10. The greatest number that can be expressed by six 
figures. 



Review.-- What are ten tens called? (26.) Ten hundreds?' 
(27.) Tenthousands? (28.) Ten ten-thou%«.TA%1 ^^^i ^^ccaa 
the first six orders. (30.5 The first two ^wo^^* ^^^ 

2* 
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NOTATION. 

32. Notation is the method of writing numbers. 

The method of expressing numbers by figures is callod 
the Arabic, because it was used by the Arabs. 

33. The Periods are named from the right ; thus, 
Units^ thousands^ millions^ billions^ trillions, etc. 
The Orders are named from the right ; thus. 

Units, tens, hundreds; thousands, ten-thousands, hun^ 
dred'thousands ; millions, ten-millions, hundred-millions; 
BILLIONS, ten-billions, hundred-billions; trillions, ten* 
trillions^ hundred-trillions, etc. Hence the following 

Tabic. 

5th Period. 4tU Period. 3d Period. 2d Period. 1st Period. 

TRILLIONS. BILLIONS. MILLIONS. THOUSANDS. UNITS. 



Cm 'm ^ *t^ ^ 

O O O O O 



• 3 iS 5 5 

•o »d "O "O '2 

O O O 9 
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|s||§i lis lis i i '§. 

6 6 2, 7 9 3, 15 4, 2 5, 6 3 8, 

where the figures express five hundred sixty-two trillion, 
seven hundred ninety-three billion, one hundred fifty-four 
MILLION, two hundred five thousand, six hundred ami 
thirty-eight. 



What is Notation ? What is the method of expressing numbers 
by Sgures caJJed? Why so called? Name the Periods from the 
rig^ht. Name the Orders. State the Orders \xv \,Vvg \ab\Q. 
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The periods above Trillions, in their order, axe Quad 
RiLLiONS, QuiNTiLiJONS, Sextillions, Septillions, etc. 



PRINCIPLES OF NOTATION. 

34. 1- Ten units of any order are always equal to ojie 
of the next higher. 

For ten units are one ten, ten tens are one hundred, ten 
hundreds are one thousand, and so on. Hence, 

2. Each removal of a figure an order towards the left 
makes the value expressed ten-fold. 

For the value of the units expressed by a figure is deter- 
mined by the order occupied by the figure. 

WJtITTEN EXERCISES, 

35. !• Write in figures, seven million six hundred 
ninety-three thousand two hundred four. 

Writing the 7 millions as the only order of the third period, 
693 thousands as the orders of the second period, and 204 as the 
orders of the first period, we have 7,693,204. Hence, the follow- 
ing 

Rule. — Beginning with the highest period to he ejo- 
pressed, write the figures belonging to each period, 
in their orders, and observe to marh the omissi^on of 
any order of units with a cipher. 

What periods are above Trillions? How many units of any 
order are always equal to one of the next higher? How is the 
value expressed increased by each removal of ?\.^^QLX<i,VQrw^ax5s^'<^JNa 
left? **Ilecite the Rule for Notation. 
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Ex€nnple8, 

Write in figures the following numbers : — 

2. Seven hundred seventy. 

3. One thousand eight hundred eighty-five. 

4. Three thousand five hundred fifty-three. 

5. Eleven thousand one. 

6. Eleven hundred eleven. 

7. Seventy-three thousand five hundred ninety-two. 

8. Eighty-four thousand nine hundred nine. 

9. Two hundred thirty thousand five hundred six. 
AG. Forty-one thousand nineteen. 

11. Nine thousand nine hundred seven. 

12. Eighty-nine thousand ninetj^-seven. 

13. Twenty-one thousand one hundred twenty-one. 

14. Three hundred thousand six. 

15. Fifteen thousand one hundred fifteen. 

16. Seventy-nine thousand nine hundred seven. 

17. Sixty-seven thousand three hundred six. 

18. Six hundred thirty-five thousand four hundred 
♦nirty-eight. 

19. Forty-two thousand four hundred forty-four. 

20. Ninety-eight thousand six hundred nine. 

21. Nineteen thousand three hundred fifty-one. 

22. One hundred thousand forty-seven. 

23. One million ten thousand ten. 

24. Sixty-one million sixteen thousand six hundred 
five. 

25. Eight hundred twelve thousand three hundred 
forty-seven. 



What is an Example? Ans. A question, or something to be 
^one, under a rule. 
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26. Twelve million twenty thousand three hundred one. 

27. Seven million nine hundred twenty-three j^housand 
four hundred six. 

28. Three billion one hundred eleven million two hun- 
dred twenty thousand two. 

29. Five hundred eighty-one million thirty-six thou- 
sand twenty-nine. 

30. One trillion one million one thousand ninety-one. 

31. Twenty-nine million fifty thousand one hundred 
fifty. 

32. One hundred million one hundred thousand one 
hundred one. 

33. Six hundred thirty-one million one hundred twenty- 
four thousand sixty-six. 

34. Five trillion five thousand five. 

35. Two hundred ninety trillion six hundred thirty 
billion four hundred two million four hundred seventy- 
nine thousand eight hundred fifteen. 



NUMERATION. 

36* Numeration is the method of reading numbers. 

WRITTEN EXJBItCISJES, 

37, Let it be required to read 7693254. 

Pointing off the given figures into periods, from the right, wo 
6ave 7,693,264. 



Review. — What is an Operation ? (13.) What is a Rule ? (14.) 
What is the cipher sometimes called? (18.) What do ciphers 
irritten with other figures denote, as in 108, 240, ete-^ Axv.^."^'«kr 
3ant orders, or such as have an omission otMi»\\.^« 
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The third period is 7 millions^ the second period is 693 ihoth' 
sands, the first period is 254 units ; therefore, the whole reads, 
seven million six hundred ninety-three thousand two hundred 
fifty-four. Hence, the following 

Hule.— Beginning at the units' order, point off the 
given expression into as many periods as possible, of 
three figures each. 

Then, begin at the left aV(d read each period, giv- 
ing after each, excepting the last, the name of the 
period. 

Examples* 

Point off and read the following : — 



2. 


932 


11. 


9907 


20. 


3992 


3. 


1865 


12. 


73421 


21. 


17700 


4. 


7060 


13. 


1306781 


22. 


100047 


5. 


11001 


14. 


300006 


23. 


13412 


6. 


1199 


15. 


21034 


24. 


712345 


7. 


73592 


16. 


71290 


25. 


814347 


8. 


170643 


17. 


635438 


26. 


91628 


9. 


230506 


18. 


2923406 


27. 


12020301 


10. 


31031 


19. 


22443 


28. 


16312041 


29. 


6^ 


51245687 


32. 


f 


78900672164 


30. 


1230( 


)0000000 


33. 


." 130132456987 


31. 


4445i 


)5333777 


34. 


29630402479815 




35. 


10000600^ 


►7008000C 


16000 





What is Numeration ? At which hand do you begin to point off 
numbers? At which to read? °liecite the Rule. "Why is the name 
of the units* period not given in reading figures ? Ans, Because 
the name is understood. 




ADDITIOH. 



38. 1- If James haa i books and John 2, how many- 
books liave both of them? 

2. Four trees and 3 ti'ces are how many trees? How 
many are 4 and 3? 

3. If a house has 6 windows in the ftoiit, and in the 
side 6, how many windows has it both in the front and in 
the side? 

How many are 5 and C? 

39. Addition is the process of finding a number equal 
to two or more given numbers of the same kind. 

The Sdm is the number which is equal to the numbers 
added. Tlius, 

The sum of two cents and 3 cents is 5 cents. 

40. A S^:n is a mark used to shorten an expression, 
or to indicate a process. 



What is Addition? The Sum or Am. 
Am. Tlie answering of a question, ( 
Tea u ire d to olitain its answer. 



unt? Whntis a Solution: 
r giving in order the alfii^t 
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ADDITION. 



The Sign of Addition is an erect cross,' -j- 9 ^^^ ^^ 
called plus. Thus, 

3 -f- 2, which is read three plus two, denotes that 3 and 
2 are to be added. 

The Sign of Equality is two short parallel horizontal 
lines, and is read equals^ or equal to. Thus, 

3 -f- 2 = 5, is read, three plus two are equal to five. 

AMIUOB Tmlbles. 



1 and 


2 and 


3 and 


4 and 


5 and 


1 are 2 


1 are 3 


1 are 4 


1 are 5 


1 arc 6 


2 " 8 


2 " 4 


2 »' 5 


2 " G 


2 " 7 


3 " 4 


3 " 5 


3 ** G 


8 " 7 


3 " 8 


4 *' 6 


4 " G 


4 " 7 


4 " 8 


4 " 9 


6 " 6 


6 " 7 


6 " 8 


5 " 9 


5 ** 10 


6 ** 7 


G " 8 


G " 9 


G '" 10 


G /' 11 


7- " 8 


7 " 9 


7 " 10 


7 '* 11 


7 " 12 


8 " 9 


8 " 10 


8 ** 11 


8 " 12 


8 " 13 


9 " 10 


9 " 11 


9 ** 12 


9 " 13 


9 " 14 


10 " 11 


10 " 12 


10 " 13 


10 " 14 


10 " 15 


6 and 


7 and 


Sand 


9 and 


10 and 


1 are 7 


1 are 8 


1 are 9 


1 are 10 


1 are 11 


2 " 8 


2 " 9 


2 *' 10 


2 " 11 


2 " 12 


3 " 9 


3 " 10 


3 *' 11 


3 " 12 


3 «* 13 


4 " 10 


4 " 11 


4 *' 12 


4 " 13 


4 " 14 


6 " 11 


5 " 12 


6 " 13 


5 " 14 


5 ^' 15 


6 " 12 


G " 13 


6 " 14 


G " 15 


G *' IG 


7 " 13 


7 '* 14 


7 '* 15 


7 •' 16 


7 " 17 


8 " 14 


8 " 16 


8 " IG 


8 '' 17 


8 *' 18 


9 " 16 


9 " 16 


9 " 17 


9 " 18 


9 " 19 


10 " 16 


10 *' 17 


10 " 18 


10 " 19 


10 " 20 



Recite the column 1 and 1. 2 and 1. 3 and 1. 4 and 1. 5 and 
1. 6 and 1. 7andl. 8 and 1. 9 and 1. 10 and 1. What is a 
Sign ? What is the Sign of Addition ? Of Equality ? 



ADDITION. 
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JBXEItCiaMS ON TJaCJE TJLBLE8. 



1. 2 and 4 are 

2. 5 and 1 are 

3. 4 and 3 are 

4. 3 and 7 are 

5. 8 and 2 are 

6. 6 and 5 are 

7. 9 and 6 are 

8. 3 and 8 are 



how many ? 
how many ? 
how many ? 

• 

how many ? 
how many ? 
how many? 
how many? 
how many ? 



9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 



3 and 

7 and 
6 and 

8 and 

4 and 

9 and 

5 and 
8 and 



5 are how 

4 are how 

6 are how 

5 are how 
9 are how 
2 are how 

7 are how 

8 are how 



many? 
many? 
many? 
many? 
many? 
many? 
many? 
many? 



17. 


2 -[- 6 are how 


many? 


24. 


1 + 9 are how 


many ? 


18. 


7 -j- 7 are how 


many? 


25. 


5 + 2 are how 


many? 


19. 


3+3 are how 


many? 


26. 


7 + 9 are how 


many? 


20. 


5 -[- 9 are how 


many? 


27. 


6 + 3 are how 


many? 


21. 


6 -f- 7 are how 


iriany? 


28. 


4 + 6 are how 


many? 


22. 


8 -[- 1 are how 


many? 


29. 


8 + 6 are how 


in any? 


23. 


4 -[- 4 are how 
3_|- 9 — how 


many? 


30. 


9 + 9 are how 
7+ l = how 


many? 


31. 


many? 


37. 


many? 


32. 


4 -f- 5 = how 


many? 


3«. 


8+ 4 = how 


many? 


33. 


10+ 3 = how 


many ? 


39. 


1 + 10 — how 


many? 


34. 


5 + 5 — how 


many? 


40. 


10+ 6 = how 


many? 


35. 


8 + 10 = how 


many ? 


41. 


9 + 10 = how 


many ? 


36. 


7 + 10 — how 


many? 


42, 


10 + 10 — how 


ma.ny? 



43. How many are 13 and 4? 23 and 4? 63 and 4? 
93 and 4? 15 and 6? 35 and 6? 6 and 55? 



Review. — What is Notation ? (32.) Numeration? (SG.^ ^V-aS^ 
is the Rule for writing numbers? C^S.") ^'Eot x^^'^isi^ ^KXiss^^^'«»'' 
(87.) 
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26 ADDITION. 

44. How man}^ are 11 and 7? 21 and 7? 51 and 7? 
71 and 7 ? 12 and 3 ? 32 and 3 ? 83 and 3 ?. 

45. How many are 16 and 2? 4G and 2? 46 and 5? • 
66 and 5? 96 and 5? 17 and 3? 37 and 3? 

46. How many are 18 and 7? 28 and 7? 68 and 7? 
98 and 7 ? 14 and 7 ? 27 and 7 ? 

47. How many are 19 and 8? 29 and 8? 69 and 8? 
89 and 9? 10 and 9? 20 and 9? 80 and 9? 

MJSNTAZ EXERCISES. 

1. John has 4 apples, Arthur 3, and Henry 2; how 
many have they in all ? 

Solution. — They have the sum of 4 apples , 3 apples , and 2 
apples; 4 and 3 are 7, and 2 are 9. Therefor et they have in all 9 
apples. 

2. Paid for paper eight cents, and for pencils 6 ; how 
much was paid for the whole ? 

3. James caught 7 fishes, Ernest 5, and Albert 6 ; how 
many were caught by them all? 

4. Gave 9 dollars for coal, and 11 dollars for wood ; 
how many dollars were given for both ? 

5. If a writing-book costs 10 cents, a pen 5 cents, and 
a slate 9 cents, how much do they all cost? 

6. A clothier sold a hat for 5 dollars, a vest for 9, and 
a coat for as much as he sold both the hat and vest for ; 
for how much was the coat sold ? 

7. Jane has 5 books at school, 7 at home, and has 
loaned 6 ; how many has she in all ? 

8. In one pasture are 10 sheep, in another 7, and in a 
third 8 ; how many are there in all ? 

9. A farmer had 27 cows and bought 8 more ; how 
many had he then? 

BsviEW. — What is the method of expressing iwiTObexa \i^ ^\^vrc^% 
CAJIedP r32. ) 
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10. In a garden are 30 peach-trees, 7 pear-trees, and 9 
apple-trees ; how many trees are there in" the garden? 

11. How many are 33 and 29 ? 

Solution. — As many as the sum of 33 and 29 ; 33 is 3 tens 
and 3 units, and 29 is 2 tens and 9 units ; 3 tens and 2 tens are 
5 tens, and 3 units and 9 units are 12 units, or 1 ten and 2 units ; 
5 ^en« a7u2 1 ten are 6 ^en^, or 60 units ; and 60 t/nt7« ancZ 2 um7« 
are 62. Therefore 33 awci 29 are 62. 

12. How many are 25 and 35 ? 35 and 25? 

13. How many are 20 + 23 + 16? 16 + 23 + 20? 

14. A lady paid 55 dollars for a carpet, 20 dollars for 
a chair, and 15 dollars for a table ; how much did she 
pay for the whole ? 

A PRINCIPLE OF ADDITION. 

41. The sum of numbers is the same in whatever order 
iliey are added. 

WMITTEN EXERCISES. 

42. 1. Required the sum of 236, 541, and 102. 

For convenience, we write the giren num- 

0?»ERATI0N. bers so that all the figures of the same order 

236 stand in the same column, and begin with units 

g^X to add. 

1 Q 2, 1, and 6 units are 9 units^ which we write 



for the units of the sum. 



Sum, S 79 0, d, and 3 tens are 7 tens, which we write 

for the tens of the sum. 

1, 6, and 2 hundreds are 8 hundreds, which we write for the 
hundreds of the sum. The sum required is 8 hundreds 7 tens 9 
units, or 879. 

How are the given numbeia -wxWWa. vcw^^ o^^k^^^Cnw^'^ 



28 ADDITION. 

2. Required the sum of 595, 361, and 723. 

OPERATION. For convenience we write, as before, the fig- 
595 ^res of the same order in the same column, and 
361 hegin with units to add. 

ry 6> Q ^> 1> ^^^ ^ units are 9 units ; we write the 9. 

_ 2, 6, and 9 are 17 tenSy or 1 hundred and 7 

Sunif 16 79 tens; we write the 7, and add the 1 in with 

hundreds. 
1, 7, 3, and 5 hundreds are 16 hundredSy or 1 thousand and 6 
hundreds, which we write. 

The sum is 1 thousand G hundreds 7 tens 9 units, or 1679. 
In practice, it is sufficient to name only results. Thus, 
In the operation we may say : three, four, nine, — write 9 ; two, 
eight, aeventeen, — write 7 and add 1 witli next column; eight, 
eleven, sixteen, — write 16 ; answer, 1679. 

Rule. — Write the nwrribers to he added so that fig- 
ures of the same order shall stand in the same 
column. 

Beginning with units, add each column sepa- 
rately, and write the sum underneath, if less than 
ten of the order added. 

If, however, the sum is ten or more, write the 
right-hand figure, and add the number expressed 
hy the other figure or figures with the numbtrs of 
the next column. 

Write the whole sum of the last column. 

Proof. — Add the numbers a second time, but so that 
they shall have been added the one time upwards and the 
other downwards. 

Why is it convenient to have figures of the same order in the 
same column ? Ans. Because only units of the same order can 
be directly added. 

How do you write the numbers to be added ? How do you add 
each coJumn? '^Becite theB>VL\e. The Proof. 







ADDITION. 




2S 






JSaBttniples. 






(3.) 


(4.) 


(5.) 


(6.) 


(7.) 


216 


452 


501 


691 


334 


103 


123 


120 


10 


160 


520 


211 


17 


9 


123 


839 


786 


638 


710 


817 


(8.) 


(9.) 


(10.) 


(11.) 


(12.) 


610 


317 


491 


216 


929 


291 


812 


870 


725 


442 


208 


402 


143 


140 


312 


(13.) 


(14.) 


(15.) 


(16.) 


(17.) 


621 


723 


991 


31 


818 


333 


451 


61 


615 


98 


998 


689 


781 


123 


3 


(18.) 


(19.) 


(20.) 


(21.) 


(22.) 


110 


72 


402 


331 


928 


99 


491 


40 


617 


713 


6 


149 


449 


100 


456 



How- is addition proved? What is the ^reason for this proof? 
Ans, The same error, if any, is not likely to be repeated, when 
the same numbers are added in a different order. 

Why do we find it convenient to beefin with units to add? Jns. 
Because, if the sum of any column is greater than nine of tlie 
order added, we can readily add the number denotA^l Vj Sj^a VSXr 
hand figure or figures with the ive"x\ coVviAXiW.. 
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ADDITION. 




(23.) 


(24.) 


(25.) 


(26.) 


1781 


206 


125 


9020 


121 


312 


39 


3451 


5642 


871 


620 


7770 


2401 


462 

(28.) 


510 

(2D.) 


1223 


(27.) 


(30.) 


Dollars. 


Years. 


Miles 


Bushels. 


1234 


7261 


2168 


2341 


5610 


345 


1681 


5123 


1432 


69 


2002 


4402 



31. What is the sum of 9401, 105, and 47? 

Ans. 9553. 

32. What is the sum of 324 + 643 + 201 + 46 ? 

Ans. 1214. 

33. What is the sum of 5684 + 340 + 7006 + 309 -f 
824? 

34. 170 4-640 + 126 + 123+11 —how many? 

Ans. 1070. 

35. 36 + 320 + 708 + 17 + 3 z= how many? 

Ans. 1084. 

36. Find the sum of 31, 114, 3047, and 57183. 

37. Find the sum of 19, 119, 11919, and 9191. 

38. A farmer has four fields ; the first yields 1109 
bushels of corn, the second, 301, the third, 516, and the 
fourth 613 ; how many bushels do the four fields yield? 

Ans. 2539 bushels. 

39. George Washington was born in the year 1732, 
and lived 67 years. In what year did he die? 



When the sum of a column is ten or more, why is the right-hand 
figure of the sum written underneath? Ans, Because it ex- 
presses units of the order added. 



ADDITION. 31 

40. In January there are 31 days, February 28, March 
31, April 30, May 31-, and June 30 ; how many days are 
there in these six months? Ans. 181 days. 

41. I have bought six lots of coal, consisting of 210, 
317, 258, 610, 516, and 311 tons, respectively ; how many 
tons are there in all? Ans. 2222 tons. 

42. What is the sum of nine hundred three, .four 
thousand fourteen, fifteen, sixty-three, and three thousand 
three hundred two? Ans. 8297. 

43. What is the sum of fifteen thousand fifteen, one 
thousand six hundred one, ten thousand one hundred 
ten, and seven hundred seventeen? Ans. 27443. 

44. Paid for a farm 6715 dollars, for having it fenced 
635 dollars, and for having a barn built upon it 500 dol- 
lars. For how much must it be sold to gain 200 dollars ? 

45. What is the extent of the British Isles, if Scot- 
land has 30000 square miles, England 51200, Wales 
7200, and Ireland 32500? Ans. 120900 square miles. 

46. The United States is 3385000 square miles in 
extent, Brazil 3000000, Russia in Europe 2100000, 
France 204800, and Austria 259300 ; what is the extent 
of all these countries? Ans. 8949100 square miles. 

(47.) (48.) (49.) ■ (50.) 

1141 310 451 8081 

6131 709 723 7305 

571 51 540 1941 

450 600 172 1231 

19 173 425 4207 



Why is the number expressed by the left-hand figure or figures 
of the sum of a column added in with the next column at the left? 
Ans.. Because ten units of the order added are one ot lVv& «cf^^vs^ 
next higher. 



82 ADDITION. 

LONG COLUMNS. 

Practise upon the following examples, until the num^ 
bers of each can be added correctly and rapidly, by 
naming results only. 



(51.) 


(52.) 


(53.) 


(54.) 


(55.) 


63 


44 


123 


316 


150 


57 


36 


503 


134 


529 


91 


28 


175 


111 


271 


86 


33 


497 


132 


114 


86 


55 


502 


436 


497 


45 


70 


212 


235 


320 


35 


34 


684 


147 


169 


413 




2696 




2050 


(56.) 


(67.) 


(68.) 


(59.) 


(60.) 


307 


21 


746 


20 


173 


133 


86 


672 


93 


81^ 


810 


24 


336 


18 


324 


341 


14 


187 


78 


407 


458 


43 


267 


34 


611 


817 


54 


164 


27 


710 


802 


73 


928 


57 


206 


863 


32 


748 


26 


502 


4531 




4048 




3746 



Review. — What is a unit? (1.) What is Quantity? (10.) 
What are Numbers? (11.) What are Figures? (16.) What is 
Notation? (32.) What is Numeration? (36.) What is Addi- 
tion? (39.) What is the result in Addition called? (40.) °Re- 
cJte the Rule for Addition. (42.) 




SUBTEAOTION. 

13, 1. If John should have G ti'outs and his brother 
4, how maiiy more will John have than his brotlier? 

2. Six troiits less 4 trouts arc how many ? 

3. Six less 4 arc how many? 

4. Four ant! how many are six? 

44. Subtraotion is the process of fmding the HifTereuce 
between two nnmbors of the same kind. 

The DiFFERENCK, or Remaindkr, is the number left 
after the aiibtraction is performed. Thus, 

The difference between 8 apples and 6 apples is 3 
«pples. 

The Subtrahend is the nuraber subtracted. 

The MisuEND is the number subtracted from. 

The DiFFERENCK between two numbers is such a 
number as added to the smaller will equal the larger. 
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SUBTRACTION. 



45. The Sign of Subtraction is a short horizontal line, 
— , and is called minus. Thus, 

6 — 4, which is read six minus four, denotes that 4 is to 
be subtracted from 6. 

8 — 5 = 3, denotes that 8 minus 5 is equal to 3, or that 
8 less 5 is equal to 3. 

Subtraction Tables. 



l&om 

1 leaves 



2 
3 
4 
5 
C 
7 
8 
9 
10 
11 



(( 



(< 



(( 



(( 



(( 



(( 



(( 



(( 



(( 



(( 



1 
2 
3 

5 
G 

7 

8 

9 

10 



2 from 


2 leaves 


3 * 


* 1 


4 * 


* 2 


5 * 


' 3 


6 * 


' 4 


7 ' 


« 5 


8 ' 


* 6 


9 ' 


* 7 


10 * 


* 8 


11 * 


* 9 


12 * 


* 10 



3 from 

3 leaves 



4 
5 

6 

7 

8 

9 

10 

11 

12 

13 



(( 



(( 



(( 



II 



II 



II 



u 



(( 



(( 



(( 



1 

2 
3 

4 



5 



G 
7 
8 
9 
10 



6 
7 
8 
9 

10 
11 
12 
13 
14 



4 from 

4 leaves 

5 " 



u 



It 



II 



(( 



(( 



(( 



(( 



(( 



5 from 
6 leaves 
1 
2 
3 
4 
5 
G 
7 
8 
9 
10 



1 


6 " 


2 


7 " 


3 


8 " 


4 


9 ** 


5 


10 " 


G 


11 ♦' 


7 


12 ♦* 


8 


13 " 


9 


14 *' 


10 


15 " 



6 from 

6 leaves 

7 " 1 



8 
9 

10 
11 
12 
13 
14 
15 
16 






o 
O 

4 
5 
G 

8 

9 

10 



7 from 


7 leaves 


8 * 


* 1 


9 ' 


' 2 


10 * 


* 3 


11 ' 


» 4 


12 * 




13 * 


• G 


14 * 


' 7 


15 ' 


' 8 


IG * 


' 9 


17 ' 


* 10 



10 

11 

12 
13 
14 

15 
IG 
17 
18 



8 from 

8 leaves 

9 " 1 



n 



It 



II 



tl 



it 



II 



tl 



(( 



2 
3 
4 
5 

G 
7 
8 
9 
10 



from 

9 leaves 

10 »* 1 

11 '' 2 
It 



12 
13 
14 
15 
IG 
17 
18 
19 



<( 



(( 



tl 



tl 



u 



(( 



(< 



3 
4 
5 

G 

7 

8 

9 

10 



10 from 

10 leaves 



11 
12 
13 
14 
15 
IG 
17 
18 
19 
20 



1 
2 
3 

4 
5 
G 

7 

8 

9 

10 



What is the Sign of Subtraction? Recite the column 1 from 1. 
2 from 2. 3 from 3. 4 from 4. 5 from 5. G from G. 7 from 7. 
S/ro722 8. 9 from 9. 10 from 10. 



SUBTRACTION. 
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1. 2 

2. 1 

3. 3 

4. 8 

5. 6 

6. 9 

7. 3 

8. 7 



from 
from 
from 
from 
from 
from 
from 
from 



EXERCISES OX 

6 now many? 
8 how many? . 

7 bow many? ' 

10 bow many? 

11 liow many? 
15 bow many? 
11 bow many? 
10 bow many? 



17. 6 from 8 bow 

18. 7 from 14 how 

19. 3 from 6 how 

20. 5 from 14 how 

21. 6 from 13 how man\ 

22. 8 from 9 how many? 

23. 4 from 4 how inffxiy? 



many? 
many? 
many ? 
many ? 



r-? 



31. 13 

32. 9 

33. 13 

34. 16 

35. 17 

36. 18 



— 4 = 



5 
5 
6 
10 
9 



how many? 
:how many? 
liow many ? 
how many ? 
how many ? 
how many ? 



THE 

9. 3 

10. 7 

11. 6 

12. 5 

13. 9 

14. 2 

15. 7 
.16. 8 



TABLES. 

from 8 bow 
from 11 bow 
from 12 bow 
from 13 bow 
from 18 bow 
from 11 liow 
from 12 bow 
from 10 Iiow 



many ? 
many ? 
many ? 
many? 
many? 
many? 
many ? 
many? 



24. 2 from 11 liow many? 

25. 5 from 17 bow many? 

26. 9 from 16 how many? 

27. 2 from 10 how many? 

28. 7 from 16 how many? 

29. 9 from 18 how many? 

30. 6 from 14 how many? 



37. 
38. 
39. 
40. 
41. 
42. 



8 
14 
11 

10 
19 

20 



2 

8 

1 

7 

10 

10 



how many ? 
how many ? 
how many? 
how many? 
how many? 
how many? 



43. How many does 6 from 13 leaye? 6 from 23? 
from 43 ? 6 from 73 ? 6 from 93 ? 

44. How many does 5 from 12 leave? 5 from 32? 
5 from 22 ? 5 from 42 ? 5 ftom 72 ? 



Review. — What is the sii^n of Subtraction called? (15.) Sign 
of Addition? (40.) 
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45. IIow many does 7 from 11 leave? 7 from 21? 7 
from 41 ? 7 from G4 ? 7 from 84 ? 

46. IIow many does 8 from 16 leave? 8 from 36? 

8 from 76 ? 8 from 96 ? 8 from 15 ? 8 from 55 ? 

47. How many does 9 from 17 leave? 9 from 27* 

9 from 37 ? 9 from 67 ? 9 from 67 ? 9 from 88 ? 

48. How many does 3 from 10 leave? 3 from 40? 3 
from 60 ? 3 from 70 ? 3 from 90 ? 

MEN TAJ. EXERCISES. 

1. Mary had 8 books, and gave to her sister 3 of 
them ; how many books had she left? 

Solution. — She had left the difference between 8 hooks 
and 3 hooks^ which is 5 books, 

2. If a boy has 13 marbles, and gives away 7 of them, 
how many has he left? 

3. Bought a watch for 10 dollars and sold it for 1 7 ; how 
much was gained ? 

4. From a brood of 15 chickens the hawks have taken 
6 ; how many remain ? 

5. If I go a-shopping with 18 cents, and spend 8 cents, 
how much have I left ? 

6. Sold goods for 21 dollars, which was five dollars 
more than they cost me ; what did they cost me? 

7. Bought a cow for 31 dollars, and paid down 9 
dollars ; Iiow much was then owed ? 

8. Andrew has 4 cents, and Avishes to buy a knife 
worth 42 cents ; how many more cents does he need ? 

9. IIow many cents less than 42 cents are 4 cents? 



Keview. — What are Numbers? (11.) Figures? (10.) How 
many are used ? (10-^ 
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9. 23 from 47 leaves how many? 

Solution. — -4^ many as the dijffh^ence between 47 and 23 ; 47 
is 4 tens and 7 units, and 23 is 2 tens and 3 units ; 2 tens from 4 
tens leaves 2 tens, and 3 units from 7 units leaves 4 units; and 2 
i€ws, or 20 M72i75, and 4 wwiYs arc 24. Therefore, 23 yrow 47 
^€ai7€9 24. 

10. 17 from 28 leaves how many? 19 from 39 ? 

11. 25 from 46 leaves how many? 35 from 55? 

12. There are 21 pupils in one school-room, and 33 in 
another ; how many less are there in the one than in the 
other ? 

13. 58 chests of tea less 34 chests, arc how many? 34 
and how many are 58 ? 

A PRINCIPLE OF SUBTRACTION. 

46. The difference and subtrahend^ added together^ 
equal the minuend, 

WRITTEN EXEJtCISES, 

47. Subtract 325 from 958. 

OPERATION. p"or convenience, we write the subtra- 

Min/uendy 958 bend under the minuend, so that figures 

Subtrahend, 325 ^^ ^^ same order stand in the same col- 

umn, and begin at the riglit to subtract. 

Difference, 633 5 units from 8 units leave 3 units, which 

we write for the unit of the difference. 

2 tens from 6 tens leave 3 tens, wliich we write for -the tens of the 
difference. 

3 hundreds from 9 hundreds leave 6 hundreds, which we write 
for the hundreds of the difference. 

The difference required is G hundreds 3 tens 3 units, or 633. 

How do you write the given numbers? Why is it convenient to 
jave the figures of the subtrahend written under figures of the same 
order in the minuend? Ans. Because only units of the same ordei 
can be subtracted. 

4 
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2. Find the difference between 652 and 423. 

OPERATION. YoT convenience, we write, as before, 

Minuendt 6 52 fig^^^s of the same order in the same col- 

Subtrahend, J,2S «"">. and begin with units to subtract. 

3___ Wo cannot take 3 units from 2 units; 

Difference 2 2 9 ^^* ^® ^^^ take 1 ten from tlie 6 tens, 

leaving 4 tens; and the 1 ten taken is 10 
units, which added to the 2 units make 12 units; 3 units from 12 
units leave 9 units, which we write for the units of the difference. 

2 tens from 4 tens leave 2 tens, which we write for the tens of the 
difference. 

4 hundreds from 6 hundreds leave 2 hundreds, which we write 
for the hundreds of the difference. 

Therefore, the difference required is 2 hundreds 2 tens 9 units, 
or 229. 

The operation may be performed in another way : as the 3 units 
cannot be taken from 2 units, we add 10 units to the 2 units; and 3 
units from 12 units leave 9 units. To balance the 10 units added 
to the 2 units, we add 1 ten to the 2 tens, in accordance with the 
principle, that if any two numbers are equally increased their dif- 
fe'*'ence remains the same ; and say, 3 tens from 5 tens leave 2 tens. 

4 hundreds from 6 hundreds leave 2 hundreds. 

Therefore, the difference is 229. 

In practice, a briefer explanation is sufficient. Thus, 

We may say : 3 from 2, impossible ; but 3 from 12 leaves 9; we 
write 9, and add 1 to the next figure ; 1 plus 2 arc 3, and 3 from 6 
leaves 2, which we write ; 4 from 6 leaves 2, which we write. An- 
swer, 229. 

Rule. — Write the less nitmber under the greater, 
so that units of the same order shall stand in the 
same column. 



When the number of an order of the subtrahend is greater than 
that of the corresponding order of the minuend, what do you do? 
Mention another way. According to what principle is the 10 added 
to an order of the minuend, balanced by the addition of 1 tc the nex^ 
Jeft-hand order of the subtrahend ? 
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Beginning with units, subtract each order of the 
subtrahend from the order above it, and write the 
difference underneath. 

If the number of any order of the subtrahend be 
greater' than that of the order above it, conceive the 
number of the upper order to be increased by ten^ 
and the number of the next order of the minuend to 
be diminished by one, or the next order of the sub* 
trahend increased by one, and proceed as before. 

Proof. — Add the difference to the subtrahend, and, if 
the work is correct, the sum will equal the minuend. Or, 

Subtract the difference from the minuend, and if the 
work is correct, what is left will equal the subtrahend. 



(5.) 

2006 
107 









Examples. 








(3.) 




(4.) 


Minuends 




466 




*673 


Subtrahend^ 


270 




564 


Difference, 




196 




109 


Proof, 




466 




673 




(60 




(7.) 


(8.) 


From 


890 




52B 


812 


Subtract 


763 




19 


102 




(10.) 


• 


(11.) 


(12.) 


From 


423 




902 


876 


Take 


310 




713 


575 



1899 
2006 

(9.) 

723 

16 



(13.) 

200 
189 



How are the given numbers written for Subtraction? Where do 
you begin to subtract? If the number denoted by the subtrahend 
Id greater than that denoted by tlie figure above it, what do you do ? 
'Eecite the Kule. What is the method of proof? 
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(14.) 


(15.) 


(16.) 


(17.) 


From 


333 


900 


776 


307 


Take 


244 


109 


445 


206 




(18.) 


(19.) 


(20.) 


(21.) 


From 


2006 


2110 


. 1008 


4708 


Take 


1341 


1102 


19 


1080 




(22.) 


(23.) 


(24.) 


(25.) 




Dollars. 


Miles. 


Pounds. 


Yards. 


From 


7987 


4162 


7910 


8008 


Take 


890 


1051 


6820 


909 



7097 3111 1090 7099 

26. From 1^87 tons subtract 1128 tons. 

Ans. 809 tons, 

27. From 1000 barrels take 98 barrels. 

Ans. 902 barrels. 

28. 463 cords less 209 cords = how many cords ? 

29. 3612 rods — 2004 rods = how many rods ? 

30. 21020— 16101 = how many? Ans. 4919. 

31. 30000 — 1010 = how many? Ans. 28990. 

32. mill — 11112 =z how many? Ans. 99999. 

33. Subtract 635 from 34621. Ans. 33986. 

34. Subtract 31012 from 31201. Ans. 189. 

35. Take 416 from 928. Ans. 512. 

86. Take 313142 from 404030. Ans. 90888. 

87. I had 1630 dollars in the bank, but have drawn out 
635 dollars. How many dollars have I remaining in the 
bank? Ans. 995 dollars. 



Review. — What is the sign of Subtraction? (45.) AVhat i? 
the si^rn of Equality ? (40.) 
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38. Paid 225 dollars for a horse, and 165 dollars for a 
buggy ; how much more was paid for the horse than for 
the buggy? Ans. 60 dollars. 

39. How old was a man in 1865, who was born in 
1819? 

40. The Pilgrims landed at Plymouth in 1620; how 
long after was the Declaration of Indbpendence, which 
was in 1776? Ans. 156 years. 

41. John Jones bought a farm for 4000 dollars, and 
has paid for it within 719 dollars ; how much has he paid 
already? Ans. 3281 dollars. 

42. Maryland has 9356 square miles, and Delaware 
2120 square miles ; how many more square miles has 
the one than the other? Ans. 7236. 

43. A farmer raised 6723 bushels of corn, and has 
sold 3846 bushels ; how much remains unsold ? 

44. From ten thousand ten, take one thousand one 
hundred and one. Ans. 8909. 

45. From sixteen thousand five hundred and ninety, 
take twelve thousand nine hundred and nine. Ans. 3681 . 

46. A trad«r bought 30 casks of cider, containing 
1890 gallons, and sold 23 casks, containing 1449 gallons. 
How many casks, and how many gallons, were left? 

Ans. 7 casks ; 441 gallons. 

47. The salary of the President in four years amounts 
to two hundred thousand dollars ; if his expenses in that 
time are 63575 dollars, how much of his salary will bo 
left? Ans. 136425 dollars. 

48. The smaller of two numbers is 61342, and tho 
larger 1000300 ; what is their difference ? 

Review. — What is Addition ? (39.) WYv^X. \?> \Xvsi '^iXxwV^ <^^ >s 
Of what name or kind is the sunv? Ans. TVvq ^^vx^g \\.^ ^^^»x. ^"^ "^^^ 
numbers added. 



42 REVIEW. 

49. Albert Smith sold in one year goods to the amoimt 
of 58692 dollars, which was 5863 dollars more than he 
gave for them. How much did he give for the goods? 

Ans. 52829 dollars. 

50. If the mean distance of the sun from the earth is 
ninety-five million one hundred seventy-three thousand 
one hundred twenty-seven miles, and that of the moon 
two hundred thirty-eight thousand six hundred fifty miles, 
how much farther is the sun than the moon from the 
earth ? 

REVIEW. 

1. A man having 7839 dollars, paid away at one time 

317 dollars, and at another 2163 ; what did he then have 

left? 

He had left the difference between 7839 dol- 

OPERATION. , , , ^ ^,^„ , „ , „_ , , 

lars and the sum of 21G3 dollars and 317 dol- 

B 163 7839 jars; the sum of 2163 dollars and 317 dollars 

317 ^ 4-8 is 2480 dollars ; and the difference between 

7839 dollars and 2480 dollars is 6359 dollars. 

24S0 S3S9 -QqI^sl^ left 6359 dollars. 

2. Bought flour to the amount of 256 dollars, cloth to 
the amount of 317 dollars, and paid down 373 dollars. 
How much remained to be paid ? 

3. Henry Smith went out with 435 dollars to settle ac- 
counts. He paid 115 dollars to one man, received 119 
dollars from another, and paid 316 to another. How 
much had he left ? Ans. 123 dollars. 

4. A boy had 216 apples ; he sold 34 of them one day, 
72 another da}^ and afterwards 29 ; how many had he 
left? 

Review. — What is Subtraction ? How does it differ from Addi* 
tjon? Ans. It is the reverse of Addition. 
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5. Bought a house for 3165 dollars, laid out for repairs 
on it 593 dollars, and sold it for 3500 dollars. How much 
was lost by the bargain ? Ans. 258 dollars. 

6. Sold cloth for 10 dollars, sugar 17 dollars, pork 43 
dollars, beef 19 dollars, and fish 13 dollars ; and in pay- 
ment received a check for 75 dollars, and a 50-dollar note. 
How much change should be paid back ? Ans. 23 dollars. 

7. A farmer buys a yoke of oxen for 163 dollars. He 
exchanges them for others, paying 27 dollars, and then 
sells for 200. dollars. Did he gain or lose? — and how 
much? 

8. Dana estimates that there are workable coal meas- 
ures in the United States to the extent of 130000 square 
miles ; and in Great Britain and Ireland of 12000, in 
Spain of 4000, in France of 2000, and in Belgium of 518. 
How much do those of the United States exceed those of 
the other countries named? Ans. 111482 square miles. 



-•Ou- 



MULTIPLICATION. 

48. 1. If a boy can earn 5 dollars in one week, how 
many dollars can he earn in 4 weeks? 

2. How many are 4 times 5 ? 

3. Susan has 6 books and Mary has 3 times as many. 
How many books has Mary ? 

4. How many are 3 times 6 ? 

5. If you obtain 7 merit marks in 1 day, how many 
will 3'ou obtain in 6 days ? 

Of what name or kind is the answer in Subtraction ? Ans, The 
same as that of the Minuend and Subtrahend. °What is the Rule 
for Subtraction? Proof? 



44 
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49. Multiplication is the process of taking one num- 
ber as many times as there are units in another number. 

The Product is the result of the multiplication. 
The Multiplicand is the number to be multiplied. 
The Multiplier is the number by which the multipli- 
cand is to be multiplied. 

50. The Factors are the multiplier and multiplicand. 

Multiplication Tables. 



Once 


2 times 


3 times 


4 times 


5 times 


6 times 


1 is 1 


1 are 2 


1 are 3 


1 are 4 


1 are 5 


1 are G 


2 *' 


2 


2 *' 4 


2 ♦* G 


2 " 8 


'2 *' 10 


2 '* 12 


3 '' 


3 


3 " G 


3 '' 9 


3 " 12 


3 '* 15 


3 '* 18 


4 *' 


4 


4 " 8 


4 '* 12 


4 " IG 


4 ♦' 20 


4 " 24 


6 ** 


5 


5 " 10 


5 " 15 


5 ** 20 


5 " 25 


5 " 30 


G " 


G 


6 " 12 


G ♦* 18 


G " 24 


G " 30 


G " 36 


7 '' 


7 


7 *' 14 


7 " 21 


7 *' 28 


7 *' 35 


7 *' 42 


8 " 


8 


8 " IG 


8 '' 24 


8 '* 32 


8 ** 40 


8 *' 48 


9 *' 


9 


9 ** 18 


9 " 27 


9 '* 3G 


9 '* 45 


9 " 54 


10 '« 


10 


10 " 20 


10 " 30 


10 '* 40 


10 " 50 


10 '* GO 


11 " 


11 


11 " 22 


11 " 33 


11 " 44 


11 " 55 


11 *♦ 66 


12 ♦' 




12 ** 24 


12 *' 3G 


12 '* 48 


12 *' GO 


12 " 72 


7 tin 


aes 


8 times 


9 times 


10 times 


K 11 times 


12 times 


1 ar< 


J 7 


1 are 8 


1 are 9 


1 are 10 


1 are 11 


1 are 12 


2 " 


14 


2 '* IG 


2 *' 


18 


2 " 20 


2 '* 22 


2«* 24 


3 " 


21 


8 *' 24 


3 *' 


27 


3'' 30 


3 " 33 


3 " 36 


4 ** 


28 


4 " 32 


4 " 


3G 


4" 40 


4 " 44 


4*' 48 


6 " 


35 


5 '» 40 


5 " 


45 


5 " 50 


5 " 55 


5 " 60 


6 *' 


42 


G " 48 


G '< 


54 


G*' GO 


G '' GG 


6 *' 72 


7 " 


49 


7 *' 5G 


7 ' 


G3 


7 " 70 


7 " 77 


7" 84 


8 ** 


66 


8 " G4 


8 ♦' 


72 


8 " 80 


8 *' 88 


8 ♦' 96 


9 " 


G3 


9 '* 72 


9 ' 


' 81 


9 '* 90 


9 " 99 


9 '* 108 


10 '' 


70 


10 " 80 


10 ' 


90 


10 " 100 


10 " 110 


10" 120 


11 '* 


77 


11 ** 88 


11 ' 


' 99 


11 *' 110 


11 ** 121 


11 " 132 


12 *' 


84 


12 *' 9G 


12 ' 


' 108 


13 *' 12C 


12 " 132 


12 " 144 


What 


is il 


\^[ultip]icsLt 


ion ? Th2 


Product? 


The Multiplicand? 


Iw MulL 


fo/j'e. 


r? The! 


ractc 


IS? 


Recito t\\e 


>Ta\A^^. 
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51. The Sign of Multiplication is an inclined cross, 
X 9 and is read multiplied by. 
Thus, 5X4: is read, 5 multiplied by 4. 



29. 
30. 
81. 
32. 
83. 



EXERCISES OX TUE TABLES, 



1. 3 times 8 are 

2. 2 times 7 are 
8. 4 times 2 

4. 6 times 3 

5. 4 times 5 
6 . 7 times 3 
7. 6 times 7 



are 
are 
arc 
are 
are 



liow many? 
liow many? 
how many? 
how many? 
liow many? 
how many? 
how many? 



8. G times 2 are 

9. times 9 are 

10. 8 times 3 are 

11. 9 times 7 are 

12. 7 times are 

13. 5 times 8 are 

14. G times 5 are 



how 
how 
liow 
how 
how 
how 
how 



many? 
many ? 
many ? 
many ? 
many? 
many ? 
many? 



15. 


8X9 = 


= how 


many? 


22. 


3X 


9 . . how many? 


10. 


10 X 2z: 


= how 


many ? 


23. 


12 X 


2 how many? 


17. 


9X0 = 


= how 


many ? 


24. 


4X 


7 . . how many ? 


18. 


7X2 = 


= how 


many ? 


25. 


IIX 


5 . . how many ? 


19. 


8X4 = 


= how 


many ? 


2G. 


9X 


G . . how many ? 


20. 


11 X 3z 


— how 


many? 


27. 


10 X 


3 how many? 


21. 


12 X 6 = 


— how 


many ? 


28. 


7X 


12 . . how many? 



G times 11 are how many? 
7 times 7 are how many ? 
5 times 10 are liow many? 
4 times 9 are how many ? 
11 times 10 are how many? 



34. 8 times S arc how many? 

35. 9 times 9 arc how many? 
3G. 11 times 11 arc how many? 

37. 10 times 10 are how many? 

38. 12 times 12 are how many? 



MENTAL EXERCISES, 

1. What will 3 oranges cost at 6 cents apiece? 

Solution. — At^ cents apiece, 3 oranges will cost 3 times 6 
cents y or 18 cents. 

2. If a boat will carry 7 men, how many men will 4 
boats of the same size carry? 

What is the sign of MultipUca.Uovi? 
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3. If a, quart of berries can be bought for 8 cents, ho-^ 
many cents will be required to buy 6 quarts ? 

4. How much will 8 melons bring, at 12 cents each? 

5. By reading 9 pages a day, how many pages can you 
Tead in 9 days? 

6. What cost 12 tons of coal, at 5 dollars a ton? 

7. What cost 11 pencils, at 10 cents apiece? 

8. If a boat sails at the rate of 9 miles an hour, how 
far will it sail in 12 hours? 

9. When flour is 8 dollars a barrel, how much must be 
paid for 7 barrels ? 

10. How many are 4 times 24? 

Solution. — As many as the product of 24 by 4. 24 w 2 tens 
4 units ; 4 thnes 2 tens are 8 tens, or 80 units, and 4 times 4 units 
are 16 units ; which added to 80 units equal 96 units. ThereforCj 
4 times 24 are 96. 

11. How many are 3 times 16? 3 times 35? 

12. How many are 5 times 18? 4 times 27? 

13. What cost 7 pounds of butter, at 41 cents ei 
pound ? 

A PRINCIPLE OF MULTIPLICATION. 

52. TJie product of two or more factors is the same in 
whatever order they are taken. 



6666 



For the product of 4 by 3, or 3 by 
4, is 12. This is shown b}^ the illustra- 
tion. The number of pears in the picture 
are the same, whether we consider them 
4 in a row and 3 rows, or 3 in a row and 
4 rows. 



Show tliat the product of two factors is tlio same in wliatorcr 
order taken. 
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WJRITTEIf EXEMCISJBS. 

63. Multiply 564 by 7. 

For convenience, we write the multl- 
OPERATION. piier under the units in the multiplicand, 

Multiplicand^ 5 6 Jj^ *'^"^ begin with units to multiply. 
Multiplier^ 7 '^ times 4 units are 28 units, which equal 

2 tens 8 units ; we write the 8 units, for 

Product J 394^8 the units of the product, arid reserve 

the 2 tens. 
7 times 6 tens are 42 tens, which with the 2 tens added are 44 
tens, or 4 hundreds 4 tens ; we write the 4 tens, and reserve the 4 
hundreds. 

7 times 5 hundreds are 35 hundreds, which with the 4 hundreds 
added are 39 hundreds, or 3 thousands 9 hundreds ; which we write. 
Therefore, the product is 3 thousands 9 hundreds 4 tens 8 units, 
or 3948. 

2. Multiply 736 by 206. 

OPERATION. ^or convenience, we write the multi- 

Multiplicand, 73 P^^^'* ""^^^ *^^^ multiplicand, so that fig- 

/5> /o /> ^^^^ ^^ ^^ same order stand in the same 

' ^ column; and multiplying by the units, 

Partial c AAIO ^s in the preceding operation, we obtain 
Products, \X A7 20 ^^^^ units. 

There being tens, we write tens> 

Product^ 161616 ^nd pass to the hundreds* order of the 

multiplier. 
2 hundreds are two hundred units, and 2 hundred times 6 units 
are 12 hundreds, or 1 thousand 2 hundreds. We write the 2 hun- 
dreds, and reserve the 1 thousand. 

2 hundred times 3 tens are G hundred tens, equal 6 thousands, 
and the 1 thousand added are 7 thousands, which we write. 

» I ■ I ■ ■ ■ ■ . ■ — -- ■ — — ■ ■ .^ 

Why is it convenient to begin with units to multiply ? Ans, Be- 
cause, if the product of any of the orders contains units of the tvey:t. 
bigher order, they may be readily added to Ihvi '^TO^i\3Lc\.Q^^^^sa^ '^x^^^' 
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2 hundred times 7 hundreds are 14 hundred-hundreds, equai 
1 hundred-thousand 4 ten-thousands, which we write ; and ob- 
tain 1472 hundreds, or, with the tens on the right, 14720 tens 
Adding the two partial products we have for the entire product 
151G1G. Therefore, the product of 736 by 20G is 151G1G. 

In practice, the names of the orders of units may be omitteJ. 
Thus, in the operation of the first question : 7 times 4 are 28 ; we 
write the 8, and add the 2 to tlie next product ; 7 times 6 are 42, 
and 2 are 44; we write 4, and add 4 to the next product; 7 times 
5 arc 35, and 4 are 39 ; answer, 3948. 

Rule. — Write the multiplier under the Tnultipli- 
cand, so that units may stand under units, tens 
under tens, etc. 

If the multiplier contains but one order, begin 
with units and multiply each order of the multipli- 
cand by it. Write the right-hand figure of each 
product underneath, add its other orders, if any, to 
the next product, and observe to write all the figures 
of the last product. 

If the multiplier contains more than one order, 
multiply by each order separately, writing the 
right-hand figure of each partial product under 
the order used. The sum of the partial products 
will be the entire product. 

Proofs. — Multiply the multiplier by the multiplicand •, 
and, if the work is right, the product will be the same as 
that first obtained. Or, 

Multiply the multiplicand by a multiplier one less than 
the given multiple, and add* the multiplicand to the 
product. 

Why is the right-hand figure of each partial product written 
under its multiplier? Ans. That units of the same order may stand 
in the same column, for convenience in adding. °Kccitc the Rule, 
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JSxamptes, 



3. Find the product of 534 by 

534 
242 


242. 

• 


242 
534 


1068 — 

2136 — 

1068 — 


'534 X 2 
534 X 40 
634 X 200 

534 X 242 


Proof. •< 


968 
1210 


Ans. 129288 — 


129228 


(4.) 
Multiply 361 

By 5 




(5.) 

723 

8 


(6.) 

892 
9 


(7.) 

904 
4 


Ans. 


1805 


5 


784 


8028 


3616 

• 


(8.) 

707 


(9.) 

. 335 




(10.) 

806 


(11.) 
139 


(12.) 

678 


7 


3 




6 


2 


8 


(13.) 

1031 
11 




(14.) 

2401 
5 




(15.) 

3008 
4 


(16.) 

1213 
12 


(17.) 

317 




(18.) 

1426 




(19.) 

1260 


(20.) 

2371 


13 




15 




14 


23 



Why is a partial product of the same order of units as the figure 
of the muhiplier which produced it? A7is. Because units multi- 
plied by u?iiis produces units ; units multiplied by tens produces 
tens ; units multiplied by hundreds produces hundrtd%^ ^\!c» 
5 
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(2L) 

1617 
121 



(22.) 
1212 

192 



(23.) 

8023 
66 



25. Multiply 956 by 12. 

26. Multiply 527 by 7. 

27. Multiply 365 by 25. 

28. Multiply 1836 by 32. 

29. Multiply 895 by 11. 

30. 3706 X 207 =: how many? 

31. 2135 X 19 = how many? 

32. 958 X 34 = how many? 

33. 47696 X 144 = how many? 



(2i.) 

1441 
315 

Ans. 11472. 

. Ans. 3689. 

Ans. 9125. 

Ans. 58752. 

Ans. 9845. 

Ans. 767142. 

Ans. 40565. 

Ans. 32572. 

Ans. 6868224. 



54. .Since the product of any number by,0 is 0, ob- 
serv^e to write in an operation under each of the multi- 
plier. 

If, however, the multiplier is 10, 100, 1000, etc., for 
the product, write after the multiplicand as many ciphers 
as are in the multiplier. 

For, the value expressed by figures is made tenfold by 
each removal of them an order to the left. (Art. 34.) 
Thus 2 X 10 = 20, 2 X 100 =i 200, etc. 



(34.) 

Multiply 519 
By 20 



(35.) 


(3G.) 


(37.) 


785 


162 


2400 


60 


103 


200 



Ans. 10380 



480000 



Why do you write a cipher in the operation under each ciplier 
of tlie multiplier? How do you multiply by 10, 100, 1000, etc ? 
Give the reason. 
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38. Multiply 23467 by 10. Ans. 234G70. 

39. Multiply 68920 by 100. 

40. Multiply 48005 by 3040. Ans. 145935200. 

41. How much will a farm of 149 acres cost, at 96 
dollars an acre? Ans. 14304 dollars. 

42. If a ship sail 192 miles a clay, how far will it sail 
in 5(y days? Ans. 10752 miles. 

43. If a coach-wheel tuni round 346 times in going 
a mile, how many times will it turn round in going 95 
miles? Ans. 32870 times. 

44. What will 49 yards of drilling cost, at 37 cents 
per yard? • Ans. 1813 cents. 

45. "Wliat will 145 tons of hay come lo, at 15 dollars 
a ton? Ans. 2175 dollars. 

46. How much will 320 barrels of flour cost, at 9 dol- 
lars a barrel? Ans. 2880 dollars. 

47. How many men are there in an army of 20 regi- 
ments, of 980 men each? Ans. 19600. 

48. What is the value of 130 United States bonds, at 
113 dollars each? Ans. 14690 dollars. 

^9. If the average number of beats of the heart in 
childhood is 105 in a minute, what, will be the number 
per hour, or 60 minutes? Ans. 6300. 

50. If the earth in its orbit around the sun moves at 
the rate of 68000 miles an hour, how far does it move in 
one day, or 24 hours? Ans. 1632000 miles. 

51. Light travels 192000 miles in 1 second ; how far 
will it travel in 8 minutes of 60 seconds each? 

Ans. 92160000 miles. 



Review. — What is Addition ? (39.) Subtraction? (44.) What 
is the result of Addition called ? (39.) What is tK<i x^^xiNX ^'l "^xJ^cy 
traction called? (44.) 



52 REVIEW. 

REVIEW. 

1. If 37 trees yield 13 bushels of apples each, and 41 
others yield 11 bushels each, how many bushels do tliey 
all yield? 

Solution. — Tliey all yield as many bushels as 37 times 13 
bushels, and 41 times 11 bushels. 

37 times 13 bushels are 481 bushels, and 4^1 times 11 bushels 
are 451 bushels ^ and 481 bushels and 4:51 bushels arc 932 bushels, 

Tlierefore, they all yield 932 bushels, 

2. Bought 713 tons of coal for 2852 dollars, and sold it 
at 6 dollars a ton ; how much was gained by the opera- 
tion? Ans. 1426 dollars. 

3. Sold 325 barrels of apples at 3 dollars a barrel, and 
received G50 dollars in cash, and a note for the balance. 
For what sum was the note ? 

4. A farmer bought 32 sheep at G dollars each, 31 cows 
at 45 dollars each, and 3 horses at 162 dollars each. He 
sold the whole for 2500 dollars ; how much did he gain? 

Ans. 427 dollars. 

5. A merchant bought 7 rolls of carpeting, each con- 
taining 27 yards, and 4 rolls each containing 18 yards. 
How many yards did he buy in all? Ans. 261 yards. 

6. If a man earn 950 dollars a year, and his expenses 
are 2 dollars a day, how much can he save in a year, or 
365 days? 

7. Jones and Smith start from the same place and 
travel in opposite directions, Jones at the rate of 32 miles 
a day, and Smith at the rate of 34 miles a (\f\y. How far 
apart will they be at the end of 6 days ? Ans. 396 miles. 

Keview. — What is the larger cf the two given numbers called 
in Subtraction ? Ans. The Minuend. In Multiplication, what is 
the result called? (49.) 
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8. Arthur has l35 dollars and his brother has 4 times 
as much, lacking 15 dollars; how much has his brother? 

Ans. 525 dollars. 

9. Bought a dictionary for 6 dollars, a set of histories 
for 22 dollars, and a select library for 137 dollars ; and 
gave in payment a check for C3 dollars, and three 
50-dollar bills. ^ How much should be received back ? 

Ans. 48 dollars. 

10. Bought one farm of G3 acres at 105 dollars per 
acre, and another of 240 acres at 95 dollars per acre. 
What did both farms cost me ? 

11. Bought 31 parior organs at 145 dollars each; and 
gave in payment 21 United States bonds at 111 dollars 
each, four 500-dollar bills, and my note for the balance. 
For what sum did I give my note? Ans. 1G4 dollars. 

12. Sold 5 GO tons of coal at 9 dollars a ton, and re- 
ceived in payment 875 bushels of wheat at 2 dollars per 
bushel, and the balance in money. How nmch money did 
I receive ? 

13. A merchant had iii a bank 8000 dollars, drew out 
7563 dollars, and afterwards put iii 1550 dollars ; how 
much had he then in the bank? Ans. 1987 dollars. 

14. Two steamers start at the same time to meet each 
other, the one from Boston and the other from Liverpool, 
which places are 2883 miles apart. Provided that one 
calls at the rate of 192 miles a da}-, and the other at the 
rate of 1G8 miles a day, how many miles will thc}' be from 
each other at the end of 5 da3's? Ans. 1083 miles. 



Review. — What is MultiplicatiDn ? (40.) The Product ? (49.) 
The Multiplicand? (49.) The Multiplier? (49.) 

6* 




DIVISION. 

55. 1 . At 2 coiits each, how many upples can be bought 
for 8 cents ? 

2. How many times 2 cents ai-e tliei'c in 8 cents? 

3. How many times 2 cents aic 8 cents? 

4. If 9 marbles bo divided equally among 3 boys, how 
many mai'bles will each boy have? 

5. Into how many oqnal parts of .1 jnai'bles each, can 
9 marbles be separated? 

G. Hoiv many times 3 marbles arc 9 marbles? 

7. What is one of the 3 eqnal parts of 9 marbles? 

8. What is one of the 4 equal parts of 8 cents ? 

9. If 4 barrels be ,a dray load, liow many dray loads 
v*ill be 12 barrels? 

10. How many times 4 barrels arc 12 ban'cls? 

11. How many times 3 barrels are 12 barrels? 

12. llowraany timcs4 in 12? 3 in 12? 
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56* One of two equal parts of a number is called one 
naif. Thus, one half of two is one. 

One of three equal parts of a number is called one 
third. Thus, one third of six is two. 

One of four equal parts of a number is called one 
fourth. Thus, one fourth of four is one. 

In* like manner, one of the five equal parts of a num- 
ber is called one fifth; one of the six equal parts is 
called one sixth; one of the ten equal parts is called 
one tenth, etc. Hence, 

57. A Whole Number has two halves, three thirds, 
four fourths, five fifths, ten tenths,* etc. 

58. One or more equal parts of a unit are called Frac- 
tions^ to distinguish them from unbroken. or whole num- 
bers, which are called Integers, or Integral Numbers. 

59. Division is the process of finding how many times 
one number is contained in another ; or of finding one of 
the equal parts of a number. 

The Dividend is the number to be divided. 
The Divisor is the number by which we divide. 
The Quotient is the result or number obtained by the 
division. 

60. The Remainder is that part of the dividend which 
is left after finding the exact whole number of the quo- 
tient. Thus, 

3 is contained in 7, 2 times and 1 remainder. The 
division of this 1, indicated, gives ^, which, written after 



What is one of the two equal parts of a number called? One of 
three equal parts? One of four equal parts? One of five? One 
of six ? What is Division ? What is the Dividend ? The Divisor ? 
The Quotient? The Kemainder? 



66 



DIVISION. 



the whole number of the quotient, makes the complete 
quotient 2^, which is read two and one-third. 



DiYlsion Tables. 



lin 




2 in 




3 in 


4 in 


6 


»in 


1, 1 time 


2, 


1 time 


3, 


1 time 


4, 


1 time 


5, 


Itimc 


2, 2 times 


4, 


2 times 


6, 


2 times 


8, 


2 times 


10, 


2^imes 


3, 3 " 


c, 


3 " 


9, 


3 ** 


12, 


3 ** 


15, 


3 ** 


4, 4 " 


8, 


4 " 


12, 


4 " 


16, 


4 *« 


20, 


4 " 


6, 5 " 


10, 


5 " 


15, 


5 ** 


20, 


5 '* 


25, 


5 " 


6, G '* 


12, 


6 " 


18, 


6 " 


24, 


6 " 


30, 


6 ** 


7, 7 " 


14, 


7 *' 


21, 


7 " 


28, 


7 ** 


35, 


7 »* 


8, 8 ♦* 


16, 


8 ." 


24, 


8 *' 


32, 


8 " 


40, 


8 " 


9, 9 " 


18, 


9 *♦ 


27, 


9 '* 


36, 


9 '* 


45, 


9 " 


10, 10 " 


20, 


10 '* 


30, 


10 " 


40. 


10 ** 


50, 


10 " 


6 in 




7 in 




8 in 




Din 


10 in 


6, 1 time 


7, 


1 time 


8, 


1 time 


9, 


1 time 


10, 


1 time 


12, 2 times 


u, 


2 times 


16, 


2 times 


18, 


2 times 


20, 


2 times 


18, 3 " 


21, 


3 ** 


24, 


8 •* 


27, 


3 «' 


80, 


3 " 


24, 4 " 


28, 


4 '* 


32, 


4 " 


36, 


4 " 


40, 


4 ** 


30, 5 ** 


35, 


5 ** 


40, 


6 " 


45, 


6 " 


50, 


5 " 


3G, C " 


42, 


6 ** 


48, 


6 *' 


54, 


6 " 


60, 


6 " 


42, 7 '* 


49, 


7 '* 


56, 


7 " 


63, 


7 ** 


70, 


7 " 


48, 8 " 


56, 


8 " 


64, 


8 " 


72, 


8 " 


80, 


8 ** 


54, 9 " 


63, 


9 '' 


72, 


9 I* 


81, 


9 " 


90, 


9 " 


60, 10 '* 


70, 


10 " 

• 


80, 


10 '* 


90, 


10 '' 


100, 


10 " 



61 The Sign of Division is a short liorizontal line 
with a dot above and below it, -^ , or a curved line,), and 
18 read, divided by. Thus, 

6-r2 is read, 6 divided by 2 ; and 2)G is read, 6 di^ 

vided by 2, or 2 in 6. 



What is the Sign of Division? Recite tlic column 1 in 1. 2 in 
3 in 3. 4 in 4. 5 in 5. 6 in 6. 7 in 7. 8 in 8. 9 in 9. IQ 



2 
^Jn 20. 



DIVISION. 



57 



Sometimes, in place of the dots, the nmnber divided is 
written above the line, and the number which divides it 
is written below. Thus, 

§• is read, six divided by two, or six halves. 



JSXJEJtCISJES ON THE TAJBTjES. 



1. 
2. 
3. 
4. 
6. 
6. 
7. 



4 in 12 liow many times ? 

5 in 10 how many times ? 
3 in 27 how many times ? 

8 in 64 how many times ? 
2 in 16 how many times? 

6 in 42 how many times ? 

9 in 18 how many times ? 



8. 3 in 18 how many times? 

9. 7 in 49 how manv times? 

10. 4 in 16 how many times ? 

11. 5 in 50 how many times ? 

12. 8 in 64 how many tiroes ? 

13. 9 in 54 how many times ? 

14. 10 in 70 how many times ? 



15. 8 

16. 18 

17. 27 

18. 56 

19. 20 

20. 36 

21. 81 



2; 

6: 
3 

7: 
2; 
6; 
9: 



: how many? 
: how many ? 
:how many? 
:how many? 
:how many? 
: how many ? 
: how many ? 



22. 


30 -f- 3 


23. 


15-7-5 


24. 


24-^8 


25. 


45 -f- 9 


26. 


40^5 


27. 


63 -H 7 


28. 


72 -T- 8 



: how many ? 
:how many? 
: how many ? 
: how many ? 
: how many ? 
: how many ? 
: liow many ? 



29. 
30. 
31. 
32. 
33. 
34. 
35. 



3 in 30 how many 
5 in 35 how many 
7 in 28 how many 

. 8 in 16 how many 
7 in 14 how many 
9 in 63 how many 

10 in 80 how many 



times ? 
times ? 
times ? 
times ? 
times ? 
times ? 
times ? 



36. 


2i 


37. 


6i 


38. 


4i 


39. 


10 i 


40. 


8i 


41. 


9i 


42. 


10 i 



n 18 how many times? 
n 54 how many times ? 
n 36 how many times? 
n 90 how many times? 
n 80 how many times ? 
n 72 how m.any times ? 
n 100 how many times ? 



What sometimes takes the place of the dots in the si^w <j>^ "^v^Sar 
ion? 



58 DIVISION 

1. How mauy oranges, at 5 cents each, can be bought 
for 45 cents ? 

Solution. — As many oranges ^ as 5 cents are contained times 
in 45 cents, which are 0. Therefore, 9 oranges can he bougJU J of 
45 cents. 

2. If hats arc 4 dollars each, how many can be bought 
for 24 dollars? 

3. How many quarts of milk, at 6 cents a quart, can 
be bought for 42 cents ? 

4. When berries are 10 cents a quart, how many 
quarts can be bought for GO cents ? 

5. At 7 dollars a ton, how many tons of coal can be 
bought for 49 dollars? 

6. How mauy pounds of sugar, at 9 cents a pound, 
can be bought for 72 cents ? 

7. If you can travel 4 miles in an hour, how many 
hours will it take you to travel 36 miles? 

8. When 3 barrels of flour cost 27 dollars, what will 
be the cost of 1 barrel ? 

Solution. — The cost of 1 barrel' will be one-third of ike cost 
of 3 barrels ; and one-third of 27 dollars is 9 dollars. There- 
fore, the cost of 1 bar7'el will be 9 dollars, 

9. If 7 men cut 42 cords of wood in a week, how 
many cords does 1 man cut ? 

10. If 10 pounds of rice cost 90 cents, how much is 
it a pound ? 

11. A farmer sold eight sheep for 40 dollars; how 
much apiece did he get for them ? 

Revikw. — "When a number is divided into two equal parts, what 
js ono of the parts called? When divided into three equal parts? 
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12. At 30 dollars for 3 plows, what is the cost of each 
plow? 

13 Mr. Rollins bought 9 barrels of flour for 72 dol- 
lars ; what did he pay per barrel ? 

14. How many times is 8 contained in 96? 

Solution. — 96 is 9 tens 6 units ; 8 in 9 tens^ 1 ten time, and 
1 ten remaining ; 1 ten remaining equals 10 units ; 10 units and 6 
units are 16 units ; and 8 in 16 units 2 units times. Therefore, 
8 is contained in 96, 1 ten and 2 units times, or 12 times. 

15. How many times is 5 contained in 65? 

16. Divide 99 by 3. 88 by 4. 77 by 7. 

17. How many times 5 in 125? In 175? 

18. How many times 6 in 132? In 108? 

19. If 9 writing-books cost 108 cents, what is the cost 
of each? 

20. At 104 dollars for 8 tons of coal, what is the cost 
per ton ? 

21. At 7 cents a pound, what will 11 pounds of rice 
cost? 

PRINCIPLES OF DIVISION. 

62. 1. Division is the reverse of multiplication. 

For the dividend answers to the product, and the divisor and 
quotient to the factors. Hence, 

2. The product of the quotient and divisor is equal to 
the dividend. 

Of what is Division the reverse? What does prefixed \xvq^^\>.^ 
Ans. Placed before. 



GO DIVISION. 

SHORT DIVISION. 

63. Division is called Short Division when the work 
of the solution is not written, except the answer. 

64. 1. Divide 1701 by 4. 



OPERATION. 



For convenience we vrritc the 

divisor at the left of the diyidcnd, 
Bimsor, 4. ) 1701 Divrdend. ^^^ ^^^^ ^^ ^^^ ,^^ ^^ j.^. ^^ 

J, Q /jl Quotient. ^ i^ contained in 17 hundreds 

4 hundreds times and 1 hundred 
remaining. We write the 4 hundreds in the quotient. 

The 1 hundred we consider prefixed to the tens, making 10 
tens. 4 in 10 tens, 2 tens times, and 2 tens remaining. We write 
the 2 tens in the quotient. 

The remaining 2 tens we consider prefixed to the 1 unit, making 
21 units. 4 in 21 units, 5 units times, and 1 unit remaining. We 
write the 5 units in the quotient. 

We then indicate the division of the remainder, 1 unit by the di- 
visor 4, and annex to the integral part of the quotient ; and have for 
the complete quotient 425^. 

Therefore, the quotient of 1701 divided by 4 is 425^. 

2. Divide 763 by 7. 

____, . T,^., For convenience we write the di- 

OPEnATION. 

n • • Av N Av /. o 71 • -^ 7 ^^^°^ ^^^ ^^S^" ^° divide as in the 

Divisor^ 7 ) 7 o J^^f'"^dend. ,. 

' "^ ____ preccdmg operation. 

10 Quotient. 7 in 7 hundreds, 1 hundreds time, 

which wc write in the quotient. 
7 in G tens, tens time, wliich wc write in the quotient. 
We prefix the undivided G tens to the 3 units, making G3 units. 
7 in G3 units, 9 times, wliich wo write in the quotient. 
Therefore, the quotient of 7G3 divided by 7 is 109. 
In practice we may say, 7 in 7, 1, which we write; 7 in G, 0, 
which we write ; prefix the G to tlie figure 3 ; 7 in G3, 9, which wo 
write ; answer, 109. 

When is the division called Short Division? 
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Rule. — Write the divisor at the left of the divi" 
dend. 

Be^in at the left; divide the number expressed 
hy the fewest figures of the dividend that will con- 
tain the divisor, and write the result beneath. 

If there be a remainder, regard it as prefixed to 
the figure of the next lower order ; divide as be- 
fore, and so continue till all the figures of the 
dividend have been used. 

If any partial dividend be less than the divisor, 
write a cipher in the quotient, and prefix the par- 
tial dividend to the figure of the next lower order, 
if any, for a new dividend. 

If there be a final remainder, write it, with the 
divisor beneath, after the integral part of the quo- 
tient. 

Proof. — Multiply the integer of the quotient by the 
divisor, and to the product add the remain' ier, if any ; and 
Che result will equal the dividend, if the v^ork is right. 

Examples, 
(3.) (4.) (5.) 

DiviSor, 5)1805 Dividend. 3)694 9)1890 



361 Quotient. 
5 


Ans. 231^ A71S. 210 
3 9 


Proof, 1805 

(6.) (7.) 
4)8126 7)3514 


I^oof, 694 Proof, 1890 

(8.) (9.) 

9)3464 3)1005 


2031f 502 


384§- 335 



How do you write the divisor? Where do you begin to divide? 
How do you proceed if tliere is a remainder V "When any partial 
dividend is less than the divisor? When tliere is a rcrnvvvvksksirt ^aS^Kt. 
dividing the last figure? ^What is the UxA^'t ^Yv^^x^^'Cl 

6 



62 DIVISION. 

(10.) (11.) (12.) (13.) 

7)813 G)170o 9)9100 4)3787 



(14.) (15.) (16.) (17.) 

7)80971 3)5280 8)90374 9)91080 



18. Divide 57848 by 8. Ans. 7231. 

19. Divide 8028 by 9. Ans. 892. 

20. Divide 3616 by 4. Ans. 904. 

21. Divide 2275 by 7. Ans. 325. 

22. 50405 -^ 5 = how many? Ans. 10081. 
.23. 65412 -^ 3 zz: how many? Ans. 21804. 

24. 947 -h- 4 = how many? Ans. 236 J. 

25. -5.AJii£- =: how many? Ans. 18212. 

65- When the divisor is 10, 100, 1000, etc., the quo* 
tient is obtained, at once, by cutting off at the right of 
the dividend as many figures as there are ciphers in the 
divisor. 

For, since figures are multiplied by 10 by annexing one 
cipher, by 100 by annexing two ciphers, etc., (Art. 54,) and 
as division is the reverse of multijjlication, cutting off one 
figure at tlie right of the dividend divides it by 10, cutting off 
two figures divides it by 100, etc. 

The Decimal Point (Art. 24), by being removed as many 
places to the left as there are ciphers in the divisor, may be 
used to denote where the cutting off is made, and the remain* 
der will be the part on the right of the point. Thus, 

1326 -7- 10 z= 132.6 = 132/^, and is read, one hundred 
thirty-two units and six tenths ; 1326 -7- 100 =z 13.26 = 13^, 
and is read, thirteen units and twenty-six hundredths; 1326 
-^ 1000 =. 1.326 = 1iWtf» ^^^ ^^ read, one unit and three hun- 
dred twenty-six thousandths, etc. That is. 

When the divisor is 10, 100, 1000. etc., how can the quotient be 
obtained at once? How do you denote where the cutting-off is 
ma(]e? Why is tho AQQ\m?X point so called? Ans, From decern, 
the Latin for ten. 
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The first order at the right of the decimal point expresses 
tenths; the second^ hundredths; the third, thousandths^ etc- 

26. Divide 1975 by 10. Ans. lOT-i^^y. 

27. Divide 4576 by 100. Ans. 45^7^6^. 

28. Divide 901 by 100. Ans. 9^^^. 

29. Divide 1860 by 10. Ans. 186. 

30. Divide 17930 by 1000. Ans. 17^9^0^. 

31. At 6 dollars each, how many sheep can be pur- 
chased for 1806 dollars? Ans. 301. 

32. At 10 dollars .a barrel, how many baryjls of flour 
can be purchased for 1440 dollars? Ans. 144. 

33. 7 men working together earned 1547 dollars ; what 
is each man's share of it? Ans. 221 dollars. 

34. A gentleman dying left 24560 dollars, to be divided 
equally between his wife and three sons. What will be 
the share of each? Ans. 6140 dollars. 

35. John Stevens sold melons at 9 cents each, to the 
amount of 2943 cents. How many did he sell ? 

36. How many watches, at 100 dollars each, can be 
bought for 978000 dollars? 

37. If a man can- do a piece of work in 365 days, how 
many days will it take 5 men to do the same? Ans. 73. 

38. If a prize amounting to 95163 dollars be divided 
between 8 men, how much will each receive ? 

Ans. 11895f dollars. 

39. At 6 dollars a ton, how much coal can be bought 
for 19201 dollars? Ans. 3200^ tons. 



"What does the first order at the right of the decimal point ex- 
press? The second order ? The third? 



64 DIVISION. 

LONG DIVISION. 

66. Division is called Long Division when the work 
Is all written. 

1. Divide 34531 by 15. 

We write the divisor^ 
OPERATION. and begin to divide as 

Dividend. in short divisipn. 

Divisor 15)3Jf5Sl(2S02 Jq Quotient, 15 is contained in 34 
^^ tliousands, 2 thousand 

times; we write the 2 

. ^ thousand in the quo- 

'^ • tient, at the right of the 

4^ diyidcnd. 

""" 16 X 2 thousands 

^^^ 30 thousand, which sub- 

tle/ tracted from 34 thou- 

sand lea^ es 4 thousand. 
2 Remainder. Bringing down the fig- 

ure of the next lower 
order of the dividend, we have 45 hundred, in which 15 is con- 
tained 3 hundred times ; we write the 3 hundred in the quotient. 

15 X 3 hundred nz 45 hundred, which subtracted from 46 hun- 
dred leaves nothing. Bringing down the next figure, we have 3 
tens, in which 15 is contained tens times ; we write the tens in 
the quotient, and bringing down the next figure, we have 31 units, 
in which 15 is contained 2 times ; we write the 2 in the quotient. 

Multiplying and subtracting, as before, we have a remainder of 
1 ; and, for the complete quotient, 2302^^. 

In practice, we may say : 15 in 34, 2 times ; write 2 in the quo- 
tient; 15 X 2 1= 30, which from 34 leaves 4. Bring down 6; 15 
in 45, 3 times ; write 3 in the quotient; 15 X 3 i= 45, which from 
45 leaves 0. Bring down 3 ; 15 in 3, times ; write in tlie quo- 
tient. Bring down 1 ; 15 in 31, 2 times ; 15 X 2 ziz: 30, which from 
31 leaves 1. Answer, 2302^^ 

When is Division called Short Division? (63.) When called 
I/£>;3^ Division ? i^Q*) How do Long and Short Division differ ? 
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Rule. — Write the divisor at the left of the divi- 

(ICTld, 

Begin at the left; divide the numher expressed hy 
the fewest figures of the dividend that will contain 
the divisor, and write the quotient at the right of 
the dividend. 

Multiply the divisor hy this quotient; subtract the 
product from the part of the dividend used, and to 
the remainder bring down the next figure of the 
dividend. 

Divide as before, and so continue till all the figures 
of the dividend have been used. 

If there be a final remainder write it, with the 
divisor beneath, after the integral part of the quo^ 
tient. 

Proof. — The same as in short division. 

JE!xamples, 

2. Divide 26639 by 19. 

OPERATION. PROOF. 

19)26639(1402Jg,Ans, 1^02 
19 19 



76 
76 

039 
38 


12618 
1402 

26638 

1 Remainder. 


1 Remainder. 


26639 



How do you write the Divisor ? Where do you begin to divide ? 
How do you multiply and subtract? °What is the "RxA-Vil '^Nv^ 
Proof? 

6* 
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DIVISION. 




3. 


Divide 88763 by 32. 


4. Divide 400000 by 96. 




OPERATION. 




OPERATION. 


S2)88763(2773B 

(^4 


96)400000(4166^ 
384 




247 
224 




160 
96 




236 

224 




640 
576 




123 




640- 




96 




576 




27 




64 




Divide, 


« 


5. 


6780 by 15. Ans.452. 


18. 


462442 by 183. 


6. 


9125 by 25. 


19. 


5904 by 82. Ans. 72. 


7. 


58752 by 32. 


20. 


208126 by 345. 




Ans. 1836. 




Ans.. 603^. 


8. 


40566 by 19. 


21. 


65705 by 73. 




Ans. 2135-,V. 




Ans. 900^3- 


9. 


32572 by 34. 


22. 


14220 by 316. 


10. 


29880 by 95. 


23. 


2780 by 13. 


11. 


3762 by 24. 


24. 


42024 by 103. 




Ans. loGJf. 




Ans. 408. 


12. 


7168 by 28. Ans. 256. 


25. 


27030 by 19. 


13. 


6750 by 15. Ans. 450. 


26. 


45817 by 35. 


14. 


1748 by 18. 


27. 


6318 by 27. 




Ans. 97^u^. 




Ans. 234. 


15. 


22200 by 222. 


28. 


77112 by 204. 


IG. 


9125 by 25. Ans. 365. 




Ans. 378. 


17. 


45678 by 16. 


29. 


9990 by 54. 



Review. —What is an Operation? (13.) A Rule? (!♦.> 
What an Example? (p. 20.) What is an Exercise? (p. 10.) 
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30. 34331 by 11. 

Ans. 3121. 

31. 11520 by 12. 

32. 66327 by 320. 

Ans. 207^2^ 

33. 46800 by 144. 



34. 241086 by 1132. 

Ans. 212-t^-§2. 

35. 727604 by 3602. 

Ans. 202. 

36. 437850 by 75. 

Ans. 5838. 



37. If 630 dollars be divided equally among 15 men, 
how much will each receive? Ans. 42 dollars. 

38. At the rate of 31 miles an hour, how long will a 
train of cars be in going 1116 miles? Ans. 36 hours. 

39. If a ship sail 3648 miles in 24 days, at what rate 
is that per day? Ans. 152 miles. 

40. If 12 schools together have 1932 scholars, what is 
the average number of each? Ans. 161 scholars. 

41. When 16 acres cost 2304 dollars, what is the cost 
per acre? Ans. 144 dollars. 

42. If 100 men share equall}'^ a prize of 17650 dollars, 
what is the share of each ? 

43. When 110 plows are worth 1320 dollars, what is 
each plow worth? Ans. 12 dollars. 

44. If 21 bushels of wheat weigh 1260 pounds, what 
is the weight of one bushel ? 

45. 25 workmen received for a job 3155 dollars, to be 
equally divided among them ; how much did each one 
receive? Ans. 126^^ dollars. 

46. A field containing 11 acres produced 746 bushels 
of com ; what was the yield per acre ? 

47. If a person can copy 50 words in a minute, how 
long will he be in copying 47569 words? 

Ans. 951-J^^ minutes. 

Review. — What is Division ? (o9 ) What is the miuvb<ix \<c^\s^ 
divided called? (59.) The numbei by Yr\vve\\^^ ^\NV\5i*t V^^>i 
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48. At a sale, t 8 carriages sold for 6972 dollars ; what 
was the average rate ? Ans. 249 dollars. 

49. The salary of the President of the United States 
is 50000 dollars a year ; how much is that a day, there 
being 365 days in a year? Ans. 136|f J dollars. 

50. The distance from the earth to the moon is 240000 
miles ; how long would a person be in reaching it, sup- 
posing he could move regularly 30 miles an hour? 

Ans. 8000 hours. 

REVIEW. 

1. Add together ninety thousand three hundred and 
forty, one thousand three hundred and six, and two. 

Ans. 91648. 

2. Subtract five thousand three hundred and seven- 
teen from sixteen thousand one hundred and thirty- 
four. 

3. A and B start from the same point and travel in 
opposite directions. How far apart are they when A has 
gone 67 miles and B 139 miles? 

4. The smaller of two numbers is 569, and their 
difference is 731 ; what is the larger number? 

Ans. 1300. 

5. A and B start from the same point and travel in the 
same direction. How far apart are they when A has 
gone 198 miles and B 319 miles? 

6. The product of two factors is 4680, and one of the 
factors is 15 ; what is the other factor? Ans. 312. 

7. Bought goods to the amount of 3467 dollars, paying 
for them in corn 421 dollars, in wheat 968 dollars, and 
the rest in money ; how much money was paid ? 

^2?F7£;Tr. — What is Notation ? (32.) Numeration? (36.) 
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8. From (612 + 12) take (316—32). Ans. 340. 

9. (591 X 3) + 29 = how many? Ans. 1802. 

10. Gave 3375 dollars and 5 horses, worth each 125 
dollars, for a farm of 1 60 acres ; what was the cost of the 
farm per acre ? Ans. 25 dollars. 

11. What number is that which if added to 1000 will 
amount to 5417? Ans. 4417. 

12. Bought 3 barrels of flour at 12 dollars a barrel, 
and 6 tons of hay at 30 dollars a ton, and paid for the 
whole 54 sheep ; how much each was allowed for the 
sheep? Ans. 4 dollars. 

13. (565 4- 10) -T- 25 =z how many? Ans. 23. 

14. Paid one-half of 36730 dollars for some oil-lands, 
which turned out to be 963 dollars more than their true 
value ; what were they worth? Ans. 17402 dollars. 

15. If the yearly income of a farmer is 2163 dollars, 
and from it he has to pay 122 dollars for repairs, 35 
dollars for taxes, 516 dollars for hired help, and 805 
dollars for support of his family, how much can he 
save? Ans. 685 dollars. 

16. At 85 dollars per acre, how many acres of land 
can be bought for 8575 dollars? 

Ans. 100, with 75 dollars left. 

17. At 150 dollars each, how many horses can be 
bought for 2165 dollars? 

18. A drover has 2144 dollars, with which he wishes 
to buy horses at 165 dollars each, and then lay out the 
remainder for sheep at 4 dollars each. How many of 
each can he buy? Ans. 12 horses, and 41 sheep. 

Review. —What is Addition? (39.) Subtraction? (44) MuV 
tiplication? (49.) Division? (59.) 




UNITED STATES MONEY, 

09> TJnltect States Honey is tbe legal currency of the 
United States. 

Ttble. 
10 mills arc I ccDt, marked 0. 

10 cents, 1 dime, d. 

10 dimes, 1 dollar, $ 

10 dollars, 1 es^le, E. 

70. Coins arc pieces of metal stamped by Government 
to circulate as money. 

71. The coins of the United States arc of bronze, 
nickel, silver, and gold : — 

BrONZI: — cent! Nickel — ^ three-cent and five-cent 
Sii.VF.it — dime, twenty-cent, quarter-dollar, half-dollar, ilo!- 
lar, and the trade dollar; Gold — dollar, quarter-eanlt'i 
three dollar, half-eagle, eagle, and double-eagle. 

Wliat U United Btnlca Monry? Hctltu tlio Tnblo. What an 
Coins ? Of wliat «re llic coins of liio XTnitcd Ktatos f Whicll are at 
bronze? Of nickel f UfgilvLT? Olgoid? 
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72. The Dollar is the unit of United States Money. 

73. In axjcounts, eagles are expressed in dollars, dimes 
in cents, and mills oflten in parts of a cent. 

Thus, 3 eagles are called 30 dollars ; 2 dimes, 20 cents ; 
and 5 mills, often, half a cent. 

Eagles are tens of dollars, dimes are tenths^ cents 
hundredths, and mills thousandths, of a dollar, and they 
are separated from dollars by the decimal point, (.) 

Hence 44 eagles 4 dollars 4 dimes 4 cents 4 mills are 

written 

$444,444, 

and read four hundred forty-four dollars forty-four cents 
four mills. 

74. In United States Money, 10 of a lower denomina- 
tion are 1 of the next higher. Hence, 

United States Money may be written^ added, subtracted, 
multiplied, and divided, by preceding rules. 

mentaij EXERCiaxsa. 

1 . How many mills are there in 7 cents ? 

Solution. — Since in 1 cent there are 10 miUs, in 7 cents there 
are 7 times 10 miUs, which are 70 mills. Therefore, in 7 cents 
there are 70 mills, 

2. How many cents are there in 8 dimes? 

3. How many dollars are there in 5 eagles? 

4. How many dimes are there in 6 dollars? 

5. How many dollars are there in 4 half-eagles? 

What is the Unit of United States Money? How are Eagles ex- 

?re88ed in accounts? Dimes? Mills, often? What are Eagles? 
)imes? Cents? Mills? How are dimes, cents, and mills sepa- 
rated from dollars ? How many of a lower denomination in United 
States Money make 1 of the next higher? How may United 
States Money be written, added, subtracted, elc.^ 
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• ■ • 

6. How many cents are there in 6 half-dimes ? 

7. How mai^y cents ai'e there in 4 quarter-dollars ? 

8. How many dollars are there in 3 double-eagles? 

9. How many cents are there in 70 mills? 

Solution. — Since in 10 mills there is one cent, in 70 milU 
there arjs, as many cents as 10 ndlls are contained times in 70 mills, 
which are!. Therefore, there are 7 cents in 70 mills. 

JO, How many dimes are there in 60 cents ? 

11. How many dollars are there in 100 cents? 

12. How many dollars are there in 300 cents? 
,13^. How many dollars are there in 70 dimes ? 

14. How many cents are there in 90 mills? 

15. How many eagles are there in 110 dollars? 

WRITTEN EXERCISES, 

Copy and read the following : — 

1. $7.65. 4. $16,125. 7. $100.06. 

2. $12.20. 5. $77,005. 8. $363.55. 

3. $37.02. 6. $11,111. 9. $217,755. 

Write in figures : — 

10. Twenty-five dollars fifteen cents. Aus. $25.15. , 

11. Sixty-three dollars seven cents. Ans. $63.07. 

12. One hundred dollars ten cents. Ans. $100.10. 

13. Two dollars two cents five mills. Ans. $2,025, 

14. No dollars sixteen cents. Ans. $0.16. 

15. Twenty-five dollars five mills. Ans. $25,005. 

16. Five hundred seventy-nine dollars. Ans. $579. 
1 Tr-Three dollars no cents eight mills. 

l&r^One thousand dollars one cent. Ans. $1000.01. • 



Give the Solution of Ex. 0. 
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ADDITION. 
75. 1. Add $21.38, $1.82, and $31,015. 

OPERATION. 

it (^ 1 ^ ^ For convenience, we write the numbers so that 

^ ' figures of the same order shall stand in the same 

l,o^ column, and begin at the right to add, observing 

3 1 ,0 1 6 to place the decimal point between dollars and 

(2.) (3.) (4.) (5.) 

$100.31 $91,636 $167,345 $18.45 

19.435 160.05 70.00 29.68 

3.005 10.109 707.07 106.05 



Ans. $122,750 $154.18 

6. Add $960.17, $817.05, $3.09, and $29.19? 

7. Bought a coat for $12.50, a vest for $6, a pair of 
shoes for $2.12^, and a handkerchief for $0.87J ; how 
much did the whole cost? Ans. $21.50. 

8. Sold a horse for $208, a cow for $70, and some hay 
for $27.50 ; how much did the whole bring ? 

9. Albert Dayton, owes A $145.91, B $1690.84, C 
$345.11, D $918.85, and E $1144.75 ; what is the whole 
amount of his debts? Ans. $4245.46. 

10. If I give for a plow $10.63, for a wagon $86.75, 
for a load of hay $17.15, and for a hoe $1.25, how much 

do they all cost me ? 

11. A merchant owes three hundred seven dollars, six 

hundred twenty-two dollars eighty-eight cents, sixty-two 
dollars 17 cents 5 mills, 325 dollars 12 cents 5 mills ; 
how much does he owe ? 



How are the numbers written in Addition of United States 
Money? Why? Ans. Because only numbers >of the same denom- 
ination can be added ? Where do you begin to add ? Where do 
you place the decimal point in the result? 

7 
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SUBTRACTION. 
76. 1. Subtract $109.02^ from $963.03. 

OPERATION. For convenience, we write the subtrahend un- 

Jtqf*Q n ^ n ^^^ *^® minuend, so tliat figures of the same order 

1 no n (t> K ^^"^^ stand in the same column, and begin at the 

\ right to subtract, observing to place the decimal 

M 8S A 005 poii^^ between dollars and cents. 

Here, in the subtrahend, we write the i cent as 
5 mills ; and in the minuend note the place of mills by 0. 

(2.) (3.) (4.) (5.) 

$807.09 $420.35 $87,305 $8,340 

191.63 319.06 19.32 6.765 



$615.46 $1,575 

6. Subtract $59.23 from $319:07. Ans. $259.84. 

7. Subtract $87.62^ from $93.08. Ans. $5,455. 

8. On going to the village I had in my pocket $102.50> 
but I spent in a store $37.85 ; how much had I then 
left? Ans. $64.65. 

9. From $7 take 7 cents. Ans. $6.93. 

10. From $11 take 1 mill. Ans. $10,999. 

11. Bought goods for $5675.50, and sold them for 
$7500.31 ; how much was made by the operation? 

Ans. $1824.81. 

12. Bought a slate for 25 cents, an arithmetic for 60 
cents, some other books for $12,125, and some stationery 
for $1.62^, and gave in payment a twenty-dollar note; 
how much change should be received? Ans. $5.40. 

How do you write the Numbers for Subtracting? Where do yom 
begin to subtract ? Where place the Decimal Point ? 
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MULTIPLICATION. 
77. 1- Multiply $316.12 by 5. 



OPERATION. 



$316.12 ^^ begin at the right to multiply, observing 
^ to place the decimal point between dollars and 



$1580.60 






(2.) 


(3.) 


(4.) 


$7.14 


$210.06 


$40,625 


14 


37 


24 


2856 


147042 


162500 


714 


63018 


81250 



$99.96 $7772.22 $975,000 

5. Multiply $192,075 by 108. Ans. $20744.10. 

6. Multiply $47.56 by 16. 

7. What cost 9 tons of coal at $5.50 per ton? 

8. "What will be the cost of 5(33 bushels of wheat at 
$2.25 per bushel? Ans. $1266.75. 

9. Bought 260 pounds of sugar at $0,125 per pound, 
and sold it at $0.15 per pound ; what was the gain in the 
operation? Ans. $6.50. 

10. Sold 4 cords of wood at $8 a cord, 3 tons of hay 
at $32.50 each, taking in part payment a cow worth $63 
and the balance in money ; how much money was re- 
ceived? - Ans. $66.50. 

11. What cost 36 pairs of shoes at $2.12J^ each? 

12. What cost 31 yards of broadcloth at $6.50 per 
yard? Ans. $201.50. 

Review. — What is United States Money ? What are Coinjeil 
Of what metals are the coins of the Uml<id fe\aX^^'>. 
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13. Sold 316 pairs of boots at 86.50 per pair, and 
received in payment $1000 down, and the balance in a 
note. For how much was the note? Ans. $1054. 



DIVISION. 
78. 1. Divide $65.56 by 8. 

OPERATION. Dividing the 

8 )^ G O ,0 6 a remainder, which we write as a part of a 



OPERATION. Dividing the dollars and the cents, we hare 



$8.10- ''''''** 
^ ^ * S In the second operation, the division is ex- 

S^\^t n K K n n tended to mills by supplying the mills* place in 

^ ___^ the dividend. The two answers, although a 

<J o 1 Q K little different in form, express the same value. 

2. Divide $497 by 4. 

OPERATION. 

4)$497 4)$497 .00 

Ory 

$i24i $124.25 

(3.) (4.) (5.) (6.) 

9)$648.81. 8)$108 6)$986.40 7)$684.614 



72.09 $97,802 

7. Divide $2764.25 by 7. Ans. $394,892+. 

Here, in the answer, the sign -|- shows that the division is 
not exact. 

How may the division be extended from dollars to cents, when 
there is a remainder, and no cents in the dividend? Ans. By sup- 
plying the two places of cents by ciphers. How may the division 
be extended to mills from cents, when there is a remainder, and no 
mills in the dividend? Ans. By supplying the place of mills by a 
cipher. What does the sign -j- written after an answer indicate ? 
y^hy do the two answers obtained to Ex, 2 express the same value ? 
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8. Paid 878 for 12 sheep ; how much was that for 
each? Ans. $6.50. 

9. A merchant paid $255 for 75 sheep ; how much 
was that a head? Ans. $3.40. 

10. If $11.44 be paid for 26 yards of drilling, what is* 
the cost per yard? Ans. $.44. 

11. If 24 men receive $637 to be equally divided 
among them, how much is each man's share ? 

Ans. $26,541+. 

12. Bought 25 yards of cambric for $4 ; how much 
was that a 3^ard? Ans. $.16. 

13. If a mercliant paid $240 for 32 tons of coal, what 

was that a ton ? 

14. A farmer expended $427.1 2 J for 201 sheep ; for 

how much apiece must he sell them, so as neither to gain 
nor lose? Ans. ^2.125. 

BILLS AND ACCOUNTS. 

79. A Bill is a written statement of merchandise 
bought or sold, or of services rendered. 

80. An Account is a ^vritten statement of debt and 
credit between two parties. 

The party owing is the Debtor^ and the party owed is 
the Creditor. 

81. A bill is receipted when its paj^ment is acknowl- 
edged by the party in whose favor it is, or by some one 
authorized to act for him. 

82. In the settlement of an account it is requued to 
find the difference between the items of debt and the 
items of credit, or the balance. 

What is a Bill? An Account? Which party is the Debtor? 
Which the Creditor ? When is a bill receipted^ 

7* 
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Find the amount due on each of the following bills, o^ 
accounts. 

(1.) New York, «=.^^ ^€, ^Sy'r, 

Bought of J. B. DALTON & €0«^ 






(2.) Philadelphia,^^ ^, ^Sy^^. 

Bouglit of WILLIAM HOLSTEIN, 
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(2.) New Orleans, .=^^^. f, ^Sj^^. 

To FELIX DUMAS & CO., Dr. 



^^§so.94 



(3.) St Louis, J^^ <; ^S^^. 

•#//; To HENRY D. FELT, Dr. 



^^^€9. 



i»o 



/9^^, Cr. 

^=/^u>A. 9. '^y <^4#(, ^9cs,co 

^^^ •dr. '^<' d7» ^^^^ «/ a^. 6c, so, CO 

^^cc9,cc 



.^^€i£»*ui* t/ftB j^, -^C -=^^ £^6cJB0 



jiu^s..f M>. «^^- 
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FAOTOEING. 

83* 1. How many times 2 is 10? "What two whole 
numbers multiplied together will produce 10? 

2. What two whole numbers multiplied together will 
produce 6? Will produce 15? 

3. What two whole numbers greater than 1, multiplied 
together will produce 21 ? What three whole numbers 
greater than 1, multiplied together will produce 30? 

4. What whole number taken as a factor twice, will 
produce 4 ? Will produce 9 ? 

5. Name some whole number that cannot be produced 
b}' multiplying together two whole numbers greater 
than 1. 

6. Name some number that is the product of two or 
more integers greater than 1. 

7. Name some whole numbers that can be divided by 2 
without a remainder. That can be divided by 2 and by 
3 without a remainder. 

8. Name some whole number that can only be divided 
by itself or by 1, without a remainder. 

S4* An Integer, or Integral Number, is a whole 
number. 

85. A Prime Number is an integer which cannot be 
divided without a remainder by any integer other than 
itself, or 1 ; as 1, 2, 3, 5, 7.' 

86. A Composite Number is an integer which can be 
divided without a remainder by some integer other than 
itself, or 1 ; as 4, 6, 8, 8. 



What is an Integer? A Primo Number? A Composite Number? 
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87* A Factor of a number is any integer contained 
in it without a remainder ; thus, 2 is a factor of 4. 

A Prime Factor is a prime number. 

88, Factoring is the process of finding the factors 
of a composite number. 

A PRINCIPLE OF FACTORING. 

89* -4 number is equal to the product of its prime 
factors. 

JTRITTEN BXEJiCISES. 

90. 1 . Find the prime factors of 84. 

OPERATION. By trial, we find that 84 is composed of two 

2 ) SJj' factors, 2 and 42; of which 2 is prime, and 42 

2yA2 is composite. 

J_ The 42 we find composed of the factors 2 and 

3)21 21 ; of which 2 is prime, and 21 is composite. 

J3 The 21 is composed of two factors, 3 and 7, 

both prime. 
Therefore, the prime factors required are 2, 2, 3, and 7. 

1\u\q.^ Divide the given numher hy any prime 
number greater than 1, that will divide it without 
a remainder, and the quotient, if composite, in the 
same manner; and thus continue until the quo^ 
tient is prime. The divisors and the last quotient 
will he the prime factors required. 

Proof. — The product of the prime factors will equal 
the given number, if the work is right. 

What is a Factor ? A Prime Factor ? What is Factoring ? How 
do you divide the given number? If the quotient is composite, how 
do you proceed? How long do you continue? WbaX.ViJ^.\i<Ji.'<^'i 
prime factors ? ° Recite the Rule. What \a t\ie 'PTOolt 



82 FACTORING. 

Examples. 

2. What are the prime factors of 44? Ans. 2, 2, 11. 

3. What are the prime factors of 57? 

4. What are the prime factors of 68? Ans. 2, 2, 17. 

5. What are the prime factors of 70? Ans. 2, 5, 7. 

6. What are the prime factors of 95 ? 

7. What are the prime factors of 210? 

Ans. 2, 3, 5, 7. 

8. What are the prime factors of 735 ? 

Ans. 3, 5, 7, 7. 

MULTIPLICATION BY FACTORS. 
91. 1. Let it be required to multiply 452 by 63. 

OPERATION. 

4^ ^ 63 is equal to 7 times 9 ; hence 63 times 462 

7 is equal to 9 times 7 times 452. 7 times 452 

. gives 31G4, and 9 times 7 times 452, or 9 times 

3164 3164, gives 28476. 

[) Therefore, 452 multiplied by 63 is equal to 

28476. 



Ans, 28476 

^uXq,— Multiply the multiplicand hy one factor, 
and this product hy another, and so on, until all 
the factors have teen used; the last product will 
he the one required. 

Examples, 

2. Multiply 365 by 35, using its factors. 

When the multiplier is a composite number, how can you multi* 
p]jr? Ans. By its factors. °What is the Rule? 
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3. Multiply 205 by 27, or 3 X 0. 

4. Multiply 2G5 by 32, or 4 X 8. Ans. 8480. 

5. Multiply 521 by 16, or 4 X 4. Ans. 833G. 

6. Multiply 1124 by 60, or 10 X 6. Ans. 67440. 

Here, we annex a cipher to the multiplicand for the 
product of it by 10 (Art. 54), and then multiply by the 6 ; 
that is, tve annex the cipher to the multiplicand^ and mxdti^ 
ply by the number expressed by the significant figure, 

7. Multiply 301 by 50, or 10 X 5. Ans. 15050. 

8. What cost 42 horses, at $165 each? 

9. Multiply 2400 dollars by 15, using its factors. 

Ans. 36000 dollars. 

10. Required the weight of 56 bags of grain, each* 
weighing 112 pounds. Ans. 6272 pounds. 

11. Required the cost of 249 bales of goods, at $2? 
per bale. 

12. A farm has been divided into 49 lots, each contain- 
ing 570 square rods ; how large was the farm ? 

Ans. 27930 square rods. 

CANCELLATION. 

92. Cancellation is the process of shortening opera- 
tions in division, by rejecting equal factors from the divi- 
dend and divisor. 

Cancellation depends upon the principle that 

Dividing both the dividend and divisor by the same 
number will not change the quotient. 

What is Cancellation? Upon what principlo does Cancellation 
depend ? 
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To prove this principle, let the dividend be 16 and the di- 
visor 4. Tlien, lG-^4=:4r. Now, if we divide the dividend 
and divisor by some number, as 2, the dividend becomes 8, and 
the divisor, 2 ; and 8 -^- 2 z=: 4, the same result as before. 

93. 1. Divide GO by 15. 



OPERATION. 



For convenience, vc indicate 
the division, by writing the divi- 
60 $ X 20 dend over the divisor. 

— = = 4, Ans, Factoring, the dividend be- 

15 $ X 5 comes 3 X 20, and the divisor 

3X5. 
Canceling, by crossing the factor 3, common to both dividend and 
divisor, we have ^-^j or 20 -j- 5, equal to 4, the quotient required. 

2. Divide 2 times 45 by 9. 

OPERATION. Indicating the divis- 

45 X2 0X5X2 ion, and factoring, the 

zzz =^10, A.ns. dividend becomes 9 X 

9 5X2. 

Canceling the factor 
9, common to both dividend and divisor, we have left in the dividend 
6 X 2, or 10, which is the quotient. 

3. Divide 16 times 21 by 8 times 14. 



OPERATION. Canceling the factor 8, common to 

both divisor and dividend, we have left 

^ in the dividend 2, in place of 16. 

^V X ^-i Canceling the factor 2, common to 

= o, ^715. i)oth divisor and dividend, we have left 

p X ^^ in the divisor 7, in place of 14. 

* Canceling the factor 7, common to 



Prove this principle. 
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the dividend and divisor, we liave left in the dividend 3, whicli is 
the quotient. 

Rule. — Cancel all the factors coTnmon to both divi- 
dend and divisor, and then divide the product of 
the remaining factors of the dividend hy the prod- 
uct of the remaining favors in the divisor. 

When a factor is canceled, 1 is understood to remain, but 
does not require to be written, except in the quotient, when 
there are no other factors. 

Examples. 

'4. Divide the product of 16 X 14 by 8 X 7. 

Ans. 4. 

5. Divide the product of 21 X 15 X 5 by 18 X 10 
X 3. ^ Ans. 2\l. 

6. Divide the product of 83 X 35 X 6 by 11 X 7 
X 3. 

7. Divide the product of 72 X 8 by 12 X C. 

Ans. 8. 

8. How many bushels of potatoes, at 60 cents a bushel, 
must be given in exchange for 4 calico dresses, each con- 
taining 12 yards, at 30 cents a yard? 

9. How many bushels of peaches, at $1.60 a bushel, 
must be given for 5 bushels of apples, at $1.28 a bushel? 

Ans. 4 bushels. 

10. Exchanged 3 firkins of butter, each containing 56 
pounds, at 24 cents a pound, for 6 bags of coffee, each 
containing 32 pounds ; how much was the coffee a pound? 

Ans. 21 cents. 

^'What is the Rule? When a factor is canceled, what rewvaiw^'l 
When is the factor 1 to be vrritten? 
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ANALYSIS. 

94. AnalyBis, in Arithmetic, is the process of solving 
a question or example by considering the relation of its 
numbers. 

No rules, therefore, are required for the solution of 
questions by analj-sis. 

MENTAI. j:XlCJiCIST:S, 

1. If 6 oranges cost 18 cents, whatuill 8 oranges cost? 

Solution. — If Q oranges cost 18 centsy 1 orange will cost 1 
sixth of 18 cenUy which is 3 ce/nis^ and 8 oranges will cost 8 times 
3 cents, which are 24 cents. Therefore, if C oranges cost 18 cents, 
8 oranges will cost 24 cents, 

2. If 5 peaches cost 10 cents, how much will 10 peaches 
cost? 

3. If 7 yards of velvet cost $28, how mucli will 9 yards 
cost ? 

4. If 8 pounds of sugar cost 72 cents, how much will 
10 pounds cost? 

5. When 36 cents are paid for 4 quarts of berries, how 
much must be paid for 7 quarts ? 

6. What will 10 quarts of milk cost, if 5 quails cost 40 
cents ? 

7. When $6 will buy 24 yards of cloth, how many yarda 
will $8 buy ? 

8. If 9 pounds of veal cost 54 cents, how manj' pounds 
can be bought for 42 cents ? 

9. If 7 plows can be bought for $77, how many can be 
bought for $44 ? 

Wliat is Analysis? 
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10. When $8 will buy 40 rakes, how many can be 
buughf for$ll? 

11. If 12 men can do a piece of work in 6 days, how 
many days will it take 9 men to do the same ? 

Solution. — 1/12 men can do the work in 6 days^ it will take 
1 man 12 times 6 daySy or 72 days, to do it, and 9 men 1 ninth oj 
72 days, or 8 days, 

12. If 7 men can dig a ditch in 8 days, how many days 
will be required for 14 men to dig it? 

18. K 6 horses eat a bag of oats in 10 days, how many 
horses will eat the same quantity in 15 days? 

14. How long will it take 5 men to reap a field, if it 
take 15 men 3 days to reap it? 

16, How long will it take 9 men to build a wall, if it 
take 6 men 6 days to build it? 

16. If 7 books cost $21, what will 11 books cost? 

17. When 8 barrels of flour will pay for 12 yards of 
broadcloth, at $6 a yard, how much is the flour per bar- 
rel? 

18. If 5 men can hoe a field of corn in 9 days, in what 
time can 15 men hoe it? 

19. When 10 oranges will pay for 20 apples, at 2 cents 
each, what is the price of each orange ? 

20. When 10 bushels of wheat will pay for 5 cords of 
wood, at 4 dollars per cord, how much is the wheat per 
bushel? . 

21. If 9 pencils cost 54 cents, what will 12 pencils cost, 
at the same rate? 



Review. — What is an Integer ? (84.) A Prime Number ? (85.) 
A Composite Number? (86.") A Factor? (^8TA 
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WRITTEN EXERCI8JB8. 

1. If 9 acres of land produce 315 bushels of wheat, 
hoTT many bushels will 7 acres produce ? 

OPERATION -^^^ acres of land produce 315 

bushels of wheat, 1 acre will 

produce 1 ninth of 215 bushels, 

3^9 X • or 35 bushels, and 7 acres will 

^=^ 245 bu., Ans. produce 7 times 35 bushels, or 

245 bushels. 

2. If 10 yards of cloth cost $15, what will 8 yards 
cost? Ans. $12. 

3. If 5 pounds of cheese cost 45 cents, what will 18 
pounds cost? Ans. $1.62. 

4. If 26 yards of cloth cost $78, what will 17 yards 
cost? 

5. If 72 bushels of apples cost $36, what will 84 bush- 
els cost? Ans. $42. 

6. If 8 bushels of wheat cost 12 dollars, what will 20 
bushels cost? Ans. $30. 

7. If a man can earn in 5 months $176.25, how much 
can he earn in 12 months, or 1 year? Ans. $423. 

8. When 3 books cost $1.14, what will 3 dozen cost? 

Ans. $13.68. 

9. If 3 dozen books cost $13.68, what will 3 books 
cost? 

10. When $12.75 will purchase 17 yards of cloth, how 
many ^ards will $2.25 purchase? 

11. IIow far can a man travel in 7 da^^s, at the rate of 
244 miles in 4 days? Ans. 427 miles. 

/ -- — — ■ ■ 

Review. — What is a Prime Factor? (87.) Factoring? (88.) 
What is Cancellation? (92.) Upon what principle does it depend? 
r920 
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12. If 14 horses eat a load of hay in 14 days, how 
many horses would be required to eat the hay in 7 weeks ? 

Ans. 4 horses. 

13. Bought 72 yards of broadcloth for 160 bushels of 
wheat, at $1.80 per bushel ; how much was the broadcloth 
a yard ? Ans. $4. 

14. If I give $1887 for 148 barrels of flour, how many 
barrels can I buy for $63.75 ? Ans. 5 barrels. 

15. If 7 men can build a house in 84 days, how many 
men could build it in 21 days? Ans. 28 men. 

16. When $30 is paid for 25 pounds of tea, how much 
must be paid for 40 pounds ? 

17. A drover exchanged 25 horses foi* 550 sheep, at 
$5.50 each ; how much iid he get for each of his horses ? 

Ans. $121. 

18. If 5 tons of hay cost $106.25, what will 13 tona 
cost? Ans. $276.25. 

19. In what time will 48 men do a piece of work that 
12 men can do in 24 days? Ans. 6 days. 

20. When 15 pounds of sugar can be bought for $1.80, 
what will 18 pounds cost? 

21. How far can a man travel in 18 days, at the rate 
of 378 miles in 6 days? Ans. 1134 miles. 

22. If a man travel 1134 miles in 18 da^^s, how many 
miles will he travel in 6 days ? 

23. How many pounds of coffee can be bought for $21, 
if 30 pounds cost $6? Ans. 105 pounds. 

24. When 18 pounds of sugar can be bought for $2.16, 
what will 15 pounds cost? Ans. $1.80. 

Review. — What is Analysis in Arithmetic? (94.) What is 
Arithmetic? (15.) Addition? (39.) Subtraction? ^44.^ MjsiJsx- 
plication? (49.) Division? (69.) 
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COMMON FEAOTIONS. 




pie, be divided iuto two equal 
parts, each of these parts is 
one half. 

If n unit be divided into 
tliree equal parts, one o( these 
parts is one third ; two of them, two thirds, etc. 

If a unit be divided iuto four equal parts, one of these 
parts is one fourth ; two of them, two fourths ; three of 
them, three, f oitrihs ; etc 

In like manner, if a unit be divided into five equal parts, 
the parts are fifths ; if into six equal parts, sixths ; and 



96. A Fraction is one or more equal parts of a unit 
Thus, one half, two thirds, are fractions. 

97. The Denominator of a fraction is the number 
which shows into how many equal parts the unit is di- 
vided. Thus, 

Three is the denominator of two thirds. 

If a unit be diridcd intu two ergtinl parts, what is oae of Che equal 
parts called t Into ihraa equal parts ? lato four ? Into five 1 What 
/> ri Fraction 1 The JJenominnior ^ 
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98* 'I^he Numerator of a fraction is the number 
which shows how many of the equal parts of the unit are 
taken. Thus, 

Two is the numerator of two thirds. 

99* A Common Fraction is a fraction expressed by 
writing the numerator above, and the denominator below 
a dividing line ; as, 



One half, written 


i 


Two fifths, written f 


One thu-d, " 


i 


Three fifths, ' 


« 


Two thirds, " 


2. 

'6 


Four fifths, ' 


t 


One fourth, " 


i 


One seventh, ' 


1 


Two fourths, " 


f 


Three eighths, ' 


f 


Three fourths, written 


i 


Five ninths, ' 


* 


One fifth, " 


\ 


Seven tenths, ' 


-h 



100. The Terms of a fraction are the numerator and 
denominator. 

The Unit of a fraction is the unit, or single thing, 
divided into equal parts. 

A Fractional Unit is one of the equal parts into which 
the imit of a fraction is divided. 

101. An Integer may be expressed in a fractional 
(brm, by writing 1 under it, for a denominator. Thus, 

2 may be written f , and read, 2 ones. 

3 may be written ^, and read, 3 ones. 
7 may be written f , and read, 7 ones. 

10 may be written ^-, and read, 10 ones. 

What is the Numerator of a fraction ? What is a Common Frac- 
tion ? What are the Terms of a fraction ? What is the Unit of a 
fraction ? A Fractional Unit ? How may an Integer b<5; •e^:^jrt'ft»R58^ 
in a fractional form ? 
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102. A Proper Fraction is one whose numerator is 
less than the denominator ; as ^, |. 

103 • An Improper Fraction is one whose numerator 
equals or exceeds the denominator ; as f , |. 

104. A Mixed Number is a whole number ^ith a 
fraction ; as SJ, read, three and one fourth. 



JEXJEnCISES. 



Express by figures : 



1. Two sixths. 

2. Three sevenths. 

3. Five eighths. 

4. Six ninths. 

5. Two tenths. 

6. Seven elevenths. 

7. Eight twelfths. 

8. Nine sixteenths. 



Ans. f 



9. Seven ones. 

10. Four ninths. 

11. Eight seventeenths. 

12. Fifteen twentieths. 

13. Ten thirtieths. 

14. Six ninths. 

15. Eleven ones. 

16. Seventeen fortieths. 



Write and read the following : — 



17. f, 

18. i^, 

19. «, 






if. 



A- 


20. 


H, 


^, 


¥, 


tV 


a- 


21. 


¥, 


n. 


A"» 


A- 


h 


22. 


A> 


ir, 


H, 


¥• 



Write the following, and tell the kind of fraction : 



23. 


h 


h 


h 


n- 


26. 


ih 


Ih 


H, 


81 


24. 


ih 


A, 


A, 


n- 


27. 


14J, 


H^ 


f, 


llf 


25. 


h 


135, 


ih 


^■ 


28. 


17|, 


3 5 


cij, 


H 



What is a Proper Fraction ? An Improper Fraction ? A Mixed 
tf umber? What does a fraction indicate ? 
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PRINCIPLES OiF FRACTIONS. 

105* !• Tlie Value of a fraction is the qiLotient of the 
numerator divided by the denominator. 

For a fraction indicates division, the numerator answering 
to the dividend, and the denominator to the divisor. Thus, 
the quotient of 1 divided by 2 is i ; 3 divided by 4 is | ; and ^ 

13 2. 

2. Dividing both terms of a fraction by the same number 
does not change its value. 

For it has been shown, that canceling equal factors in the 
dividend and divisor does not change its quotient ; and it also 
follows, that 

3. Multiplying both terms of a fraction by the same 
number does not change its value, 

4 4-i-2 4 4X2 



a.ixu 


2 2-T-2 2 


2X2 


^, 




1 

MENTAT, EXERCISES. 




1. 


How much is J of 6 ? 


Of 8? 


Of 12? 


2. 


How much is ^ of 9 ? 


Of 12? 


Of 18? 


3. 


How much is J of 8 ? 


Of 12? 


Of 20? 


4. 


How much is ^ of 5 ? 


Of 15? 


Of 25? 


5. 


How much is 1 of 7 ? 


Of 14? 


Of 35? 


6. 


How much is ^ of 12 ? 


Of 24? 


Of 48? 


7. 


How much is -j^ of 20 ? 


Of 70? 


Of 100? 


8. 


How much is -^ of 24 ? 


Of 36? 


Of 72? 


9. 


How much is ^ of 30 ? 


iof 64? 


^of 77? 


10. 


How much is J of 27.^ 


^Vof 30' 


? 5V of 60? 



What is the Value of a fraction ? What effect has dividu^^ \i^^JQ^ 
terms of a fraction by the same number^ '^Yi^X- «\."Wi VS^o^^"^ 



Of 25? 


Of 45? 


Of 45? 


Of 27? 


Of 12? 


Of 28? 


Of 49? 


Of 42? 


Of 30? 


Of 48? 


Of 32? 


Of 64? 


Of 40? 


Of 50? 


Of 40? 


Of 56? 
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11. How much is § of 80 ? 

Solution. -- Since 1 third of 30 is 10, 2 thirds of SO is 2 iimes 
10, or 20. Therefore, 5 o/30 is 20. 

12. How much is | of 15 ? 

13. How much is f of 3G ? 

14. How much is | of 40 ? 

15. How much is f of 21 ? 

16. How much is ^ of 18? 

17. How much is ^ of 24? 

18. How much is | of 20 ? 

19. How much is | of 32? 

20. If a pound of sugar cost 15 cents, how much will 
1 third of a pound cost ? 2 thirds ? 

21. Paid $60 for a cow, and 2 twelfths as much for 
some hay ; how much did the hay cost ? 

22. What part of 7 is 2 ? 

Solution. — Since 1 is 1 seventh o/* 7, 2 is 2 times 1 seventh 
of 7, or 2 sevenths of 7. Therefore, 2 is ^ of 7. 

23. What part of 5 is 3 ? 4 ? 2 ? 

24. What part of 8 is 3 ? 5? 7? 

25. What part of 9 is 2 ? 7 ? 8 ? 

26. What part of 10 is 9 ? 3 ? 7 ? 

27. What part of 16 yards is 5 yards? 11 yards? 

28. What part of $20 is $7 ? $13 ? $17 ? 

29. What part of 10 pounds is 5 pounds? 8 pounds? 
80. What part of 27 tons is 3 tons? 9 tons? 

31. What part of $32 is $12? $4? $16? 

32. What part of 40 bushels is 20 bushels? 

33. What part of 36 hogsheads is 9 hogsheads? 

^splain. the solution of exaraplc 11. Of example 22. 
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KEDUCTION. 

106. Beduction of Fractions is the process of chang- 
ing their form, without changing their value. 

Case I. 
A Fraction to its Lowest Terms, 

107. A fraction is in its Lowest or Smallest Terms, 
when the numerator and denominator have no common 
factor greater than 1. 

1. Reduce ^ to its lowest terms. 

OPERATION. Dividing both terms of a fraction 

4 2 X ^ 2 hy the same number, or canceling 

— • — _ ^yj5. equal factors in both (Art. 107), will 

10 5 V rf ^ "°* change the value expressed. Now 

^ the only factor greater than 1, com- 

mon to both terms of the given fraction, is 2, and canceling, we 
have J. Therefore, ^ in its lowest terms is |. 

Rule. — Cancel in the numerator and denominator 
all the factors common to "both, 

jExamples, 

m 

Reduce to their lowest terms : — 



2. -i»7- 


Ans. \, 


. 7. \%l. 


Ans. \^. 


3. ||. 


Ans. \\^ 


»-m- 


Ans. if. 


4. 3V»3. 


Ans. 4* 


9. H. 


Aus. If 


5. Mi- 




10. Mi- 




6-ilJ- 




ll. -I^T^- 





What is Reduction of fractions ? When is a fraction in its low- 
est terms? Why is not the value of a fraction changed by dividing 
both terms by the sivme number 1 What is the Rule \ 
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Case II. 

^n Integer to a Fraction with a given Denomi- 

nator, 

108. 1. Reduce 8 to a fraction whose denominator is 7. 

OPERATION. ^. . , ^. „ .1. . o 

ft V 7 ^« Since m 1 there are 7 sevenths, m 8 

^ . there are 8 times 7 sevenths, or ^ . There- 

_ _ ' * fore, 8 is equal to ^. 

^\x\q,^ Multiply the whole number by the^ given 
denominator, and write the product over the de- 
nominator. 

Mxantplem. 

Reduce 



2. 14 to fourths. 

3. 19 to fifths. 

4. 31 to eighths. 



5. 98 to thirds. 

6. 70 to thuly-fourths. 

7. 135 to seventeenths. 



8. 9 is equal to what fraction having 15 for a denom- 
inator? Ans. Jj^. 

9. Reduce 131 to a fraction whose denominator shall 
bell. Ans. J^t*». 

Case III. 

^ Mixed JVumber to a7i Improper J^raction, 
109 • 1. Reduce 5 J to thirds. 

^^^^^'^^^^' Since in 1 

5X3 2 15+2 17 there are 3 

5f = 1 — = =1 — , Ans, thirds, in 5 

3 3 3 3 there are 5 

times 3 thirds; 
and 5 times 3 thirds plus |, or 15 thirds plus 2 thirds, are 17 
thirds, or y . Therefore, 5J is equal to y . 

Explain the operation of reducing an integer to a fraction with a 
given denominator. Of reducing a mixed number to an improper 
^'action. 
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^vXQn" Multiply the integral part of the mixed 
nuTTiber by the denominator of the fractional part; 
to the product add the numetator; and ivrite the 
result over the denominator. 



Examples. 

■ 

Reduce to an improper fraction : — 



2. 7|. 

3. 16f 

4. 9^. 
b. 6^3. 



Ans. ^. 
Ans. J^. 
Ans. ^. 



6. 12|^. 

7. 19||. 

8. U^. 

9. 161|i. 



Ans. ^. 
Ans; \V^. 
Ans. -i^. 



10. In 10^ dollars, how many fourths of a dollar? 

11. In 221 bushels, how many elevenths of a bushel? 

Case IV. 

^n improper /fraction to an Integer or Mixed 

Mimber. 

llO. 1. Reduce ^]- to an integer or mixed number. 

Since there are 3 thirds in 1 unit, there 

OPERATION. ^iu be in 17 thirds as many units as 3 is 

17.-— 52 j^^g contained times in 17, or6f. Therefore, 

"^ is equal to 5f . 

Rule. ~ Divide the numerator hy the denominator. 

Mxatnplea, 

Reduce to a whole or mixed number : — 



1^. 


¥• 


Ans. 7|. 


6. 


J-P-. 


Ans. 27. 


3. 


4 


Ans. 14^. 


7. 


^K 


Ans. 45. 


4. 


w- 




8. 


m- 




5. 


^K 




9. 


H-^' 





Explain the operation of reducing an improper fraction to am. te. 
leger or mixed number. Recite the Rule. 
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10. In J- 5^ of a dollar how many dollars? 

Ans. 835J. 

11. What is the value of ^f^ miles ? 

Ans. 514 miles. 

. COMMON DENOMINATOR. 

111. Fractions have a Common Denominator when 
they have the same number for a denominator. 

1. Reduce f and ^ to fractions having a common de- 
nominator. 

OPERATION. gij^^jQ multiplying both the nu- 

2 2 y^ 7 14-^ merator and denominator of a 

"j^ >r^ ty cj g I fraction hy the same number 

^ ^ X ^ 1 ^\ * ^^^^ "^^ change its value (Art. 

— z=. nn 10S)» "^vc multiply both terms of 

7 7^5 35 J the fraction f by 7, the denomi- 

nator of the second fraction, and have |:=: J| ; and both terms 
of the fraction ^ by 5, the denominator of the first fraction, and 
have ^ izz J-|. Therefore, ^ and ^ are equal to ^ and ^. 

2. Reduce f , |^, and ^ to fractions having a common 
denominator. 



OPERATION. 
^_ ^X^ _ 8 ] 

5 5y^2 10 



6 GX2 12 

3 



Here, by multiplying both terms 
of I by 4, and of | by 2, we have 
-^T^ and \^, which have the same 
^ Ans. number for a denominator as the 
-^■^, Therefore, the required frac- 
tions are -^t^, \^, and ^^. 



12 3 



When have fractions a Common Denominator? Explain the 
tnanner of finding the common denominator by the first operation. 



COMMON FRACTIONS. 



99 



^vXb.^ MulUply "both terms of each fraction by 
the denominators of the other fractions. Or, 

Multiply both terms of one or more of the frac 
tions by such a number as will Tndke all the de-^ 
nominators alike. 

If there are integers or mixed numbers with the given frac> 
tions, they must first be reduced to improper fractions. 

Examples, 

Reduce to equivalent fractions having a common de 
nominator : — 



3. f,f, andf 

4. i, f, and ^^. 

5. f , 4, and ■^. 

6. f , f , and ^^. 

7. ^, f, and^. 

8. h Aj and J. 
11. 2J, 3, f, andf. 



Ans. H, H, M- 
Ans. 2^, ^, 2^j-. 
Ans. ^, f^, ^, 
Ans. ^, 2^, ^. 
9. ^ and f . 
10. f, J, and J. 

Ans. ^a,.^,j^, |. 



ADDITION. 

112. Fractions may be added by m^ns of a common 
denominator. Thus, 

We can add halves and halves, thirds and thirds , fourths and 
fourths, etc. ; but we can not add directly halves and thirds, 
thirds tiiidfourths, etc., any more than we can add other things 
of different kinds, as dollars and days. 

1. Find the sum of ^, f , and f . 

OPERATION. 

1,3,4 1+3 + 4 8 ,, . 

- + - + -r — ~^-^— =z - =z If, Ans. 



Hecitc the Rule. By what means xtv^y ii?x.Q,\\wvve» \><i iiA^^^*^ 
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The sum of 1 fifth, 3 fifths, and 4 fifths, is 8 fifths, or f 
which, reduced, gives 1|. 

2. Find the sum of f and f^. 

OPERATION. 

3 , 4 _ 15 , 16 ___ 15 + 16 ___ 31 __ . 

T+ 5 —20 + 20— "^20"" — 20 — ■^^*' ^'**- 

Since numbers must be of the same name or kind, in order 
to be added, we reduce the given fractions to equivalent frac- 
tions having a common denominator, and have 15 twentieths, 
and 16 twentieths, which, added, give 31 twentieths, |J, or, by 
reduction, l^J^. Therefore, the sum of |^ and ^ is \^\. 

Rule. —Reduce the fractions, if necessary, to equiv- 
alent fro/Ctions having a common denominator, and 
vrrite the sum of the numerators over the common 
denominator. 

Examples, 

Find the sum of 



3. I, ^, and -y-. Ans. 2^. 

4. -58^ and ^jj. Ans. 1^. 
6. ^ and f . Ans. l-rj^. 

6. f , f , ^, and ^• 

7. h h h and J. 



8. J-, ^js^ and ^^. Ans. -j-V^. 

9- T^? li-j and |. Ans. 2^^. 

10. §, I, and f. Ans. 2^^. 

11. J, I, and J. 

12. t, J, I, and /^. 



113* When there arc mixed niunbers, the fractions arid 
integral parts may be added separately; and then their 
8ums may be added. 

13. What is the sum of 3 J, 6^, and 2|? 

OPERATION. 

3 + 6 + 2 = 11 ; 11 + 1^ m 12i, Ans. 

What js the liule? How may the addition be performed when 
/Ifcro arc mLxcd numbers ? 
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14. What is the sura of 5f, 6 J, and 4J? Ans. 11^, 

15. What is the sum of 17^, 2f, and 3? Ans. 23 J. 

16. Required the sum of 5^, 6, and 7^. Ans. 18|^. 

1 7. Bought a handkerchief for | of a dollar, a vest for 
2 J dollars, a pair of gloves for -f^ of a dollar, and a hat for 
4 J dollars ; how much did the whole cost? Ans. 87^^. 

18. A merchant has sold from a piece of cloth, 12, 4§, 
8f , and 2^ yards ; how many yards is this in all ? 

Ans. 27^. 

19. What is the sum of $9|, $12^, $10f, and $7J? 

20. I have bought three lots of coal, weighing respeo* 
tively, 1|, ■^, and 9^jy tons ; how much is there in all? 

Ans. 11^ tons. 

21. A farmer sold sheep for $62J, cattle for $102^, and 
a horse for $125J ; how much did he receive for all? 

SUBTRACTION. 

114 • One fraction may be subtracted from another, by 
means of a common denominator. Thus, 

We can subtract halves from halves^ thirds from thirds^ 
fourths from fourths, etc. ; but we can not subtract directly 
thirds from halves, fourths from thirds, etc., any more than we 
can subtract davs from dollars, which ai*e of different names or 
kinds. 

1. Find the difference between U and -f|. 

OPERATION. The ditl'erence be- 

^ — II = ^g^ = ^ = i, Ans. ^^^^^^ ^^ eighteenths 

and 14 eighteenths, 
is 3 eighteenths, or ^-g, which, reduced, gives i. Therefore, the dif- 
ference required is ^. 

How may an integer be expressed in a fractloYssv-V iwrwJ\ V>3^-. 
144.) How may one fraction be 8u\ilTa.^iVe^ txowv %svfilC»Rrt'l 
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2. Find the difference between J and J. 

OPERATION. Since, in order to 

i—i=^i—-^ = ^-S^ = i,Ans, subtract one number 

from another, the two 
numbers must be of the same name or kind, we reduce the given 
fractions to equivalent fractions having a common denominator, 
and have 7 eighths and 6 eighths^ whose difference is 1 eighth, or i 
Therefore, the difference required is i. 

Rule, — Reduce the fractions, if necessary, to equiv- 
alent fractions having a common denominator, and 
write the difference of the numerators over the com- 
mon denominator. 

Examples, 

What is the difference between 



3. I and ^. Ans. -r^. 

4. f\ and/^. Ans. ^2- 

5. f and ^. Ans. ^. 

6. J and f . 

7. ^ and ^^. 



8. ^1 and \^. Ans. ^. 

9. \^ and f . Ans. J. 

10. ^1^ and f . Ans. ^^. 

11. J^f and ^-^, 

12. I and f . 

13. How much is ^ greater than gS:? Ans. f §. 

14. Gave | of a dollar for an arithmetic, and f of a 
dollar for a slate ; how much more did the arithmetic cost 
than the slate ? Ans. ^ of a dollar. 

15. From 7 take f . 

OPERATION. 

7 — f = ^-.— l=i^'i-— 6J, Ans, 

Or, 7—1 = 6; l = t; a_j-J; 6+i = 6i,^ns. 

Here, we change the whole number 7 to fourths, and sub- 
tract the |. We can, also, take 1 from the 7, leaving 6, reduca 
the 1 to fourtlis, subtract the J, and add the difference to the 6. 
The result will be the same by either process. 

Hccite the Rule, Explain the manner of working the 15 th example. 
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16. Subtract 2f from 5. Ans. 2|. 

17. Subtract 5^ from 9. Ans. 3^. 

18. Subtract G^ from 123^2-. 

OPERATION. 

12j^ — 6^ = ^3^9 — ^J = 7x ^ 5iJ, Ans. 
Or, 

123^ — 6J = 11|J — 6t«^ = 5fi, ^ns. 

Here, by the second process, the fractional parts having 
been reduced to fractions having a common denominator, and 
as we can not take 6 twelfths from 5 twelfths, we take 1 from 
12, leaving 11, reduce the 1 to twelfths, making 12 twelfths, add 
them to the -^y giving ^-J, and then, subtracting the ^ from 
the ^^, and the 6 from the 11, we have 5^^, the difference 
required. 

19. Subtract 2^ from 5|. Ans. 3|^. 

20. Subtract 20| from 29J. 

21. If from a cask containing 25 J gallons of wine, 7§ 
gallons leak out, how much remains in it? 

Ans. 17JJ gallons. 

22. Bought a lot of coal for 31 J^ dollars, and sold it for 
37y^ dollars ; how much was gained? 

Ans. 6j\j- dollars. 

23. Paid lOf^ dollars for a barrel of flour, and sold it 
for 1/2- dollars less than cost, how much was obtained for 
it? Ans. 8f§ dollars. 

24. When a ton of coal, bought for 5-{^(y dollars, is sold 
for 7 J dollars, how much is gained? Ans. 1/^^ dollars. 

25. Paid 113|- dollars for some goods, and sold them at 
7f dollars under cost ; for how much were they sold ? 

Ans. 106|^ dollars. 

Explain the manner of woxVm^ Wv^ \$>>i^v Q;»."ajra^^. 
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• 



MULTIPLICATION. 

115, A fraction is multiplied by multiplying its nu* 
merator, or by dividing its denominator. 

• 

For, let it be required to multiply \ by 4. Tlien 4 times 1 
eighth are 4 eighths, which, reduced, is i. Now, if instead of 
taking the number of parts 4 times, we make the size of the 
parts 4 times as large, by dividing the denominator 8 by 4» we 
have, also, h as before. 

Case I. 

ji IfVaction by an Integer. 

116. Multiply T^ by 3. 

OPERATION. 3 times 4:Jifteentlis^ or 

4 4 X 3 12 4 ^^ is ^|, which reduced 

15 ^ 15 ^^ 15 ^^ 5' ^^^* is I ; or since dividing 

. A A ^^^^ denominator mul- 

Or, — X 3 = j^373 — T, ^715. tiplies the fraction (Art. 

115), we divide the de- 
nominator 15 by 3, and have ^^tg, or \ as before. 

^\Aq,— Multiply the numerator hy the integer ; or^ 
Divide the denominator hy the integer, when it 
can he done laithoiit a remainder. 

Examples, 

Multiply 



2. ^^y ^' Ans. 2j\. 

3. iV ^y 7. Ans. 31^. 



4. f by 16. Ans. 12. 

5. ibyl8. 



7. -}-|-by25. Ans. 23-/^. 

8. 2?^ by 7. Ans. 1^. 



9. if by 5. Ans. 8^. 
10. Jf-by21. 
6. A by 11. I 11. T^7by26. 

How is a fraction multiplied ? Explain the operation. AVhat it 
tAe JiuJe/' 



COMMON FRACTIONS. 105 

12. At J of a dollar a bushel, what cost 12 bushels 
of corn? Ans. 10 j^. 

117. When the multiplicand is a mixed number^ we 
may multiply the fractional part and integral part sep- 
arately^ and add the products; or, reduce the mixed nxim^ 
oer to an improper fraction^ and then multiply, 

13. Required the product of 7 J multiplied by 5. 

OPERATION. 

7X5= 35 

—^ ■ • 

7| X 5 = 38f , Ans. 

Or, 7f , X 5 = ^J^ = ^^ = 38^, Ans, 



14. Multiply 3f by 7. 



Ans. 23|. 



15. Multiply 8f by 6. 



16. Multiply lOf by 9. 

Ans. 92. 

17. Multiply 11 -A by 20. 



18. If one man can build lof rods of wall in a week, 
how many rods can 13 men build in the same time? 

Ans. 203S. 

Case II. 
An l7iteg€r by a J^raction. 

118. Multiplying a number by a fraction is taking the 
l^art of it denoted by the fraction. 

For, multiplying any oumber, as 6, by i, is taking 1 half of 
6, by J is taking 1 third of 6, by ^ is taking 2 thirds of 
6, etc. 

1. Let it be required to multiply 16 by J. 

How may we multiply when the multiplicand \% ^uTcvvK.^^TvxsxsJciex'V 
Explain the operation. What is m\i\t\p\y\i\^«k.TVMTc0octV3 ^\t'^^xx'S'c»!1 
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OPERATION. Sincel/owr^Aof 16is4, 

4 3 fourths of 1 6 are 3 times 

^^ v^ Q 4, or 12. Or 16 taken 3 

15^3--. =12 Ans, ^^™®s is 1 6 X 3, and taken 

A 1 fourth as many times is 

^-^ or 12, as before. 

^vXQm— Multiply the integer hy the numerator^ 
find divide the product hy the denominator. 

Examples, 

Multiply 
2. 48 by §. Ans. 32. I 7. 64 by |. Ans. 9f . 



3. 33 by ^. Ans. 9. 

4. 16byf Ans. 12|. 

5. 18by|. 

6. 51byf 



8. 25 by \^, Ans. 23/^, 

9. 416 by f. Ans. 166. 

10. 23 by 1^. 

11. 101 by |. 



12. "What will cost 160 bushels of oats, at | of a dollar 
a bushel? Ans. $100. 

13. If an acre of land is worth 239 dollars, what are 
^ of it worth? Ans. $43^. 

14. What will cost 144 ^^ards of cloth, at -^^ of a dollar 
per yard? Ans. $81. 

119 • When the multiplier is a mixed number^ we may 
multiply hy the fractional and integral parts separately^ 
and add the products ; or^ reduce the mixed number to an 
improper fraction^ and then multiply, 

15. What is the product of 33 by 3f ? 



Explain the operation. Recite the Rule. When the multiplier is 
mixed number, how do you proceed ? 
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OPERATION. 

33 X 3 99 



33 X 3^ 112|, Ans. 

Or, 33 X 3f = 33 X ^ =^^= 112^, Ans. 

WTiat is the product of 



16. 12 by 9f 

Ans. 115^. 

17. 43 by 8^. 



, 18. 67 by 5^. 

Ans. 345-^ 
19. 112 by 12f. . 



20. If a car-load of coal is worth $45, how much are 
10^ tiines that quantity worth? Ans. $460|^. 

Case III. 
. ji J^ractio7i by a I^raction. 

120. A Fraction of a Fraction, as ^ of J, is called 
a compound fraction ; and the multiplying of a fraction by 
a fraction is equivalent to finding the value of a compound 
fraction. 

Thus, f X i is equivalent to taking ^ of f . 
1 . Find the product of ^ by f . 

OPERATION. 

4 3^X33 1 ^'9^^^ o^ i is |^, and 3 
- X - = — -^ — = — , Ans. eighths of | are |^, or, by 

5 8 5 X ^ 10 reducing, -^-^. 

2 



What is a fraction of a fraction called ? Wha.! \^ ^Xv^ \oN\^ocs^'^\x^% 
of a fraction by a fraction equivalont Wi 
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Rule.— Multiplij the Jiuwerators together for a 
new numerator, and the denominators for a new 
denominator. 







Exatnplea, 








Multipl}'' 




2. 


tby§. 


Ans. ^. 


6. iroffbyi. 


Ans. T^. 


3. 


-i«r by *• 


Ans. -jij-. 


7. Jby^off 


Ans. ^. 


4. 


t by f . 


Ans. §. 


«. fibyfXxV 


Ans. J. 


6. 


\i by f . 




9. AX^byf. 





10. What part of a ship is -| of |^ of it? Ans. t^. 

11. What is the product of J, §, and ^ ? 

12. At i^t; of a dollar a yard, what will f\ of a yard of 
cloth cost ? Ans. -j\y of a dollar. 

1 21 • When there are integral or mixed numbers among 
the factors, reduce them to improper fractions before multi- 
plying, 

13. What is the product of ^ of 4^^ by 7? 

OPERATION. 

?X4^X7 = ^^-ii-^; = ^^ = 20x,^^. 

14. What is the product of 7^ by 9J? Ans. 69f. 

15. What will 5^ pounds of sugar cost, at ^ of a dollar 
a pound ? Ans. |- of a dollar. 

10. What will 50 ^\- pounds of beef cost, at ^ of a 
dollar a pound? Ans. SS^^y. 

17. What is the vahie of ^ of | of 9 ? Ans. 5||. 

18. When cloth is |- of a dollar a yard, what will f of 
12 yards cost? Ans. $6. 

Recite the Rule. When there are integral or mixecl numbers 
among" the factors, how do you proceed ? 
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19. What is the value of ^^ of ^^ of 6f ? 

20. At ^^ of a dollar a bushel, what cost -3^ of 32 
bushels of apples? Ans. $4. 

DIVISION. 

122. -A. fraction is divided by dividing its numerator, 
or by multiplying its denominator. 

For, let it bo required to divide | by 4. Then, 1 fourth of 4 
eighths, or ^^y is | ; or, if instead of finding 1 fourth of the 
number of parts, we make the size of the parts 1 fourth as large, 
by multiplying the denominator 8 by 4, we have ^^, or, by 
reducing, |, as before. 

Case I. 

;d J^ractioii by an Inteffer^ 

128. 1. Let it be required to divide ^f by 6. 

OPERATION. Since \\ divided by 1 is 

18 18 — G 3 H' il divided by 6 is \ of 

23 -^ 6 = —~- = 22' ^'*^' W which is Iff^, or ^y. 

Therefore, the quotient of 
divided by 6 is ■^^, 

2. What is the quotient of \ divided by 3 ? 

Since \ divided by 1 is }, 
OPERATION. J divided by 3 is J of J, which 

i -1- 3 n^ — - = - , Ans. ^^ 7^8' ^^* iV- Therefore, the 
^ ' '^ X 3 12 quotient of \ divided by 3 

is ^V- 



How is a fraction divided? "K.xp\a.\iv \\v^ o^ct^\a»tv.'?». 
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Rule. — Divide the numerator hy the integer, when 
it can he done without a remainder; or, 
Multiply the denominator hy the integer, 

Ea&amples* 

Divide 

7. if by 27. Ans. ^. 

8. ff by 16. Ans. ^. 

9. t|byl8. 

10. H^y25. 

11. How much is -f^ of f divided by 10? 

OPERATION. 

$X$ 1 

= — Ans. 



3. I by 4. Ans. -^.j' 

4- H ^y 7. Ans. ^. 

5. ff by 12. 

6. /^by2i. 



10 X ^ X 10 25, 
5 5 

12. If 6 yards of cloth cost ^^ of a dollar, what will 1 
yard cost ? Ans. r^ of a dollar. 

13. When 11 pounds of coffee can be bought for ff of 
a dollar, how much is it a pound ? 

124. When the dividend is a mixed number^ reduce it 
to an improper fraction before dividing, 

14. Find the quotient of 5f divided by 12. 

OPERATION. 

3 

3G H 3 

5f -^- 12 = ^- 12 z= = -, Ans. 

7 7 X 1^^ 7 



iiecite the Rule. When the dividend is a mixed number, how do 
you proceed? 
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15. 14| by 8. Ans. I5J. 

16. 21^ by 25. 



17. 4c{)^hy9. Ans. Z^. 

18. 30jby22. 



19. When 4 bushels of peaches cost $4^, what is the 
cost of 1 bushel ? Ans. $1^. 

20. If $28* be divided equally between 12 men, how 
inuch will each receive? Ans. $2|. 

21. How much is ^ of 11 dollars divided by 22? 

Ans. f'^ of a dollar. 
32. At $15 a ton, how many tons of hay can be bought 
for $116i? Ans. 7f tons. 

Case II. 
jin Integer by a J^raclion. 

126 • !• Let it be required to find the quotient of 12 
divided by J. 

OPERATION. 

22 y 4 Since 12 divided by 1 is 

12 -r- i = — p- = 48, Ans. ^>, 12 divided by i is 4 

times 12, or 48. There- 
fore, the quotient of 12 divided by \ is 48. 

2. Find the quotient of 16 divided by %. 

OPERATION. Since 16 divided by 1 

8 is 16, 16 divided by \ is 

yg y 5 5 times 16, and 16 di- 

16 -f- i = = 40, Ans. vided by 2 fifths is J of 5 

^ times 1 6, which is f times 

16, or 40. Therefore, 
the quotient of 16 divided by f is 40. 

^v\q. — Divide hy the numerator of the divisor^ 
and multiply hy the denom^inaton or. 

Explain the operation of Example 1. Of Exaim^\<^ ^, ^«t^>^fc '^i^^ 
Rule. 
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Invert the divisor, and proceed as in multiplica- 
tion, 

JExamples, 

Divide 



3. 8 by f . Ans. 10. 

4. 14 by ||. Ans. 14/2-. 
^- ^ by 1%. Ans. 3i. 
6. 15 by f?. 



7. 75 by f . Ans. 100. 

S- 5 by /^. Ans. 7f . 

9. 27 by f . Ans. 48f . 

10. 34 by i J. 



11. At f^ of a dollar a pound, how much coffee can be 
bought for $12? Ans. 64 pounds. 

12. If it takes § of a yard of cloth to make a vest, how 
many vests can be made from 6 yards ? Ans. 9 vests. 

126 • When the divisor is a mixed number ^ reduce it to 
an improper fraction^ before dividing, 

13. Divide 12 by IJ. 

OPERATION. 

4 

12 -7- 1 J = 12 X I = = 8, Ans. 

$ 



14. 75 by 3f , Ans. 20-r\. 

15. 18 by If 



16. 92 by 5^. Ans. 18. 

17. 100 by 4 J. 



18. At 6|^ cents a pound, how many pounds of rice can 
be bought for $1.50? Ans. 24 pounds. 

19. How many bushels of wheat, at $2 J a bushel, can 
be bought for $39? Ans. 18 bushels. 



When the divisor is a mixed number, how do you proceed ? Ex- 
pJ/fJn the operation. 
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Case III. 

^ I^raction by a J^raction. 
12 7 • !• Let it be required to divide |^ by |. 

OP^^'^^'O^- Since I d> 

4 . 2__4 3_12_G_ . videdbylia 

6"^ 3 ~ 5 ^ 2 -iO-T-'^' ^^^- :j, ^divided 

by i is 3 times |, and |. divided by 2 thirds is i of 8 times ^, 

which is J times |, or ^^ ; or, by reducino^, \\, Therefore, the 

quotient of \ divided by f is 1^. 

Rule. — -Dii;i(^e hy the numerator of the divisor, 
and multiply hy its denominator; or, 

Invert the divisor, and proceed as in multiplica- 
tion. 

If tbere are mixed numbers, reduce them to improper 
fractions. 

Divide 



2. 


ii>y^ 


Ans. If. 


7. 


A by ^. 


Ans. -j^. 


3. 


? by A. 


Ans. \-l. 


8. 


H by 9^. 


Ans. ^. 


4. 


ibyf. 


Ans. 3J. 


9. 


iV by J. 


Ans. J. 


5. 


fbyf 




10. 


91 by J. 




6. 


1% by h 




11. 


6,1 by 3i. 





12. How many pounds of tea, at ^ of a dollar a pound, 
can be bought for $7^? Ans. 30 pounds. 

13. When for J^ of a dollar 3^ bushels of apples can be 
bought, what is the cost of 1 bushel ? 

14. At J of a dollar for f of a yard of cloth, what is the 
price per j^ard? Ans. \\\ dollars. 

Review. — What is an Integer? (84.) \Y\\vyX»\^ ia.^\:Y«vvi ^>axsx- 
ter? (85.) What is a Composite l!Jum\)eT*^ (.^^.^ 
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15. At 1^ of a dollar a gallon, how many gallons of 
kerosene can be bought for $5 j- ? 

16. How many bottles, of 1^ pints each, can be filled 
with 27J gallons of wine? Ans. 148 bottles. 

MEVIJSW EXERCISES, 

1. Reduce ^^^ to its lowest terms. Ans. f . 

2. Reduce f f to its lowest terms. 

3. Change $31 to sixths of a dollar. Ans. $^*-|^. 

4. Reduce 19f^ to an improper fraction. Ans. ^K 

5. Change 22 to a fractional form. Ans. ^-. 

6. Change 22 to a fraction whose denominator is 3. 

7. Reduce ^ and \ to fractions having a common de- 
nominator. 

8. Add ^, f , and ^. Ans. 1J|. 

9. Find the sum of f , 2j%^, and 5|-. Ans. 8^. 

10. How much larger is f-^ than ^^ ? Ans. -j^. 

11. Find the difference between |^- and f . 

12. From m subtract 2^\. Ans. 4^^^. 

13. Change ^^ to a mixed number. Ans. 26-J. 

14. Find the value of ^J X 6. Ans. 5f . 

15. Multiply 51 by 3^. Ans. 15. 

16. How much is f of J of f ? Ans. ^. 

17. Find the value of ft X f X f . 

18. Find the value of ^- + f — ly^. Ans. ^■^. 

19. Divide ^i by 9. Ans. ^^. 

20. Divide 26 by fj. Ans. 30. 

21. How many times is J contained in 4? 

22. What is the value of J-f -7- f ? Ans. {^. 

Rp:view. — AVhat is Analysis ? ( 94.) AYliat is a Fraction ? 
(9B.} A Common Fraction? (142.) Tho Terms of a Fraction? 
{99.) 
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2S, A merchant owning f of a ship, bought -^ more ; 
how much did he then own of it ? Ans. |^-. 

24. A farmer divided some hay into 20 equal parts, and 
gave 16 parts to his cows, and the rest to his sheep ; what 
fraction of the whole did the sheep get? Ans. ^. 

25. "What number is that to which if you add 3§, the 
sum will be 16^^? • ^ns. 12f^. 

26. If I of a mill is worth $3740, what is the value of 
the whole? Ans. 9973^. 

27. When 13 tons of coal are sold for $71 1, what is the 
price per ton? Ans. 5^. 

28. Paid $10^ for tea, at the rate of -^^ of a 'dollar a 
pound ; how many pounds did I buy? 

29. If the divisor is 3^, and the quotient 21-, what is 
the dividend? Ans. ^^. 

30. How many bushels of com,, at y^^ of a dollar a 
bushel, nmst be given for If of a ton of coal, at $4^ a 
ton? Ans. 8. 

Si. When broadcloth is 4| dollars a yard, how many 
yards can be bought for 3 cords of wood, at 7 dollars a 
cord ? Ans: 4^ yards. 



QUESTIONS FOR ANALYSIS. 

1. If 1 barrel of flour cost $9, how much will J of a 
barrel cost? 

Solution. — If 1 barrel cost $9, i of a barrel will cost i of 
$9, or $2.25 ; and | will cost 3 times $2.25, or $0.75. There- 
forCf if 1 barrel of Jlotir cost $9, | of a barrel will cost $6.76. 

2. If 1 ton of coal be worth $5.25, what is 4, of ^^-^ 
worth ? K^^. %^.a^ . 
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3. When $8.80 is paid for doing a certain amount of 
work, how much must be paid for doiiig ^^ ^ much ? 

4. If an acre of land produce 36/^ hundred weight of 
hay, how much will f of an acre [iroduce ? 

5. If in a lot there are 15|^ acres, what is the extent 
of ^ of it? Ans. llf acres. 

6. If J of a barrel of flour cost $6.75, what will 1 bar< 
rel xost ? 

Solution. — If ^ of a barrel cost $6.75, \ of a barrel will cost 
\ o/*$6.75, or $2.25, and ^, or 1 barrel, will cost 4 times $2.25, 
or $9. Therefore, if ^ of a barrel of flour cost $6.75, 1 barrel 
will cost ^9. 

7. If J of a yard of cloth cost $3.78, what will a whole 
yard cost ? Ans. $4.32. 

8. Paid $156 for a horse, which was ^| as much as I 
paid for a wagon ; how much did I pay for the wagon ? 

Ans. $180. 

9. A farmer sold 31|^ bushels of grain, which was J of 
all he had ; how much had he ? Ans. 36} bushels. 

10. If ll^i acres is ^t^ of a certain field, what is its entire 
extent? Ans. 15 }-f J acres. 

11. If 4 tons of hay cost $52, what will 3^*^ tons 
cost? 

Solution. — If A ions cost $52, 1 ton will cost \ q/*$52, or 
$13. 3^ tgns are W ions ; and if 1 ion cost $13, -^ will cost ^g- 
of $13, or $1, and \\ toill cost 41 times $1, or $41. Therefore, 
if A tons of hay cost $52, 3^ tons will cost $41. 

12. When $60 are paid for 12 yards of broadcloth, how 
much must be paid for 9 J yards ? Ans. $49.37}^. 

J^> If 3j^ tons of hay cost $41, what will 4 tons cost ? 
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14. If 9 bushels of wheat are worth $19.35, what are 
lOf bushels worth? Ans. $22.79. 

15. If 17 bushels of corn cost $16.32, what will 15| 
bushels cost? Ans. $15.12. 

16. If § of an acre of land is worth $60, what is ^ of 
*n acre worth? 

Solution. — If ^ of an acre is worth $60, J is worth i o/'$60» 
or $30, and f , or 1 acre, is worth 3 times $30, or $90 ; and if 1 
acre is worth $90, ^ of an acre is worth ^ of $90, or $15, and | 
is worth 5 times $15, or $75. Therefore, if ^ of an acre is worth 
$60, ^ofan acre is worth $75. 

17. If f of a cord of wood cost $2.85, what will f of a 
cord cost? Ans. $5.70. 

18. When f of a pound of tea can be bought for $0.54, 
what will 4f pounds cost? Ans. $3.12. 

19. If 4^- pounds of butter are worth $1.44, what are 
11/^ pounds worth? Ans. 3.66, 
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128. If a iinit be divided into ten equal parts, each of 
these parts will be 1 tenth. 

If each tenth be divided into ten equal parts, each part 
will be -jV of i\j^ or 1 hundredth. 

If each hundredth be divided into ten equal parts, each 
part will be y\y of yj^, or 1 thousandth. 

In like manner, we ma}-, by dividing by ten, continue to 
obtain fractions, each of whose values is one tenth of tha 
Traction preceding it. 
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129. A Decimal Fraction, or a Decimal, is a frac- 
tion whose unit is divided into tenths y hundredUia^ thou- 
iandthsy etc. 

NOTATION AND NUMERATION. 

130. A decimal fraction, b}' means of tlie decimal 
point (.), is written without the denominator, and the 
value of the decimal figures determined by the place of 
each with reference to the decimal point. 

The first order to the right of tlic decimal point is that 
of tenths. Thus, 

y\y may be written .1, and read 1 tenth ; 

1^ " " .2, " . 2 tenths ; 

j\ " " .3, " 3 tenths ; 

and so on. 

The second order to the right of tlie decimal point is 
that of hundredths. Thus, 

■y^xs "^ay be written .01, and read 1 hundredth; 
y§^ ^' " .02, " 2 hundredths ; 

yj^ " " .03, " 3 hundredths; 

and so on. 

The third order to the right of the decimal point is that 
of thousandths. Thus, 

TuVd ^"^y be written .001, and read 1 thousandth ; 
1^0 " " -002, " 2 thousandths ; 

^^ *' '^ .003, " 3 thousandths ; 

and so on. 



What is a Decimal Fiaction ? How is it written ? What is tlij 
^rst order to the right of the point? The second? The third? 
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The fourth order to the right is ten-thonsandths ; the fifth, 
hundred-^hcytisandths^ and so on. 

131. Since decimals of the first order are tenths^ of the 
second order hundredths^ of the third order thousandths., 
etc., it follows that 

21ie denominator of a decimal fraction is 1 with as many 
ciphers annexed as the numerator has decimal places, 

132* Since each lower order is one tenth of the next 
higher, it follows, in decimals, as in simple whole num- 
bers, that 

Ten of any lower order are always equal to one of the 
next higher. 

Hence integers and decimals may be expressed together 
as a mixed number, by placing the decimal point between 
them. Thus, 

17 and 25 hundredths may be written 17.25. 

An integer may be regarded as a decimal by placing 
the decimal point on the right of the order of units; and 
the expression may be read, according to the decimal 
orders annexed, as a number of tenths, hundredths, etc. 
Thus, 

17 may be written 17.0, 17.00, etc., and read 170 tenths, 
1700 hundredths, etc. 

133. The orders of decimals are narped from the deci- 
mal point to the right ; and a decimal may bo separated into 
periods of three figures each, annexing ciphers, if required, 
to complete the last period. Hence the 

What is the fourth order to the right of the point ? How are the 
orders named? 
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346,782 . 509,130 

where the expression may be read, three hundred forty-six 
thousands, seven hundred eighty-two units, and five hundred 
nine thousandths, one hundred thirty miUionths, 

The decimal part without the annexed cipher may be read 
fifty thousand nine hundred thirteen hundred-thousandths. 

134. In United States Money, the dollar is the unit, 
and cents and mills are decimal parts of a dollar. 

Thus, $5.25 is the same as 5 dollars and 25 hundredths 
of a dollar. 

Case I. 

heading Dechnals expressed by JFigtires. 

135* !• Write and read the decimal .035. 

Solution. — The figures are tenth, 3 hundredths, and 5 
thousandths ; or, since 3 hundredths equal 30 thousandths, and 
30 thousandths plus 5 thousandths, equal 35 thousandths, we 
have, as the value expressed, 35 thousandths. Therefore, .035 
is read thirty-Jive iliousandths. 

Give the mixed number expressed in the Table, llovr \nay centi 
and mills bo i cgarded ? 
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hule.— Head the decimal as an integer, giving it 
the name of the right-hand order, 

EnDamplea, 

Write and read the following decimals : — 



2. .15. 


6. .5. 


10. 


.506. 


3. .05. 


7. .75. 


11. 


.7153. 


4. .005. 


8. .003. 


12. 


.0174. 


5. .125. 


9. .1325. 


13. 


.006501. 



136» When the decimal is part of a mixed number, we 
may read the integral part as expressing units. Thus, 

16.45 may be read, sixteen xcnits and forty-Jive hun^ 
dredths, 

109.005 may be read, one hundred nine units and Jive 
thousandths.. 

Write and read the following mixed numbers : — 



14. 4.026. 

15. 21.006. 

16. 15.15. 



17. 35.1675. 

18. 91.289. 

19. 102.05. 



20. 5067.5. 

21. 183.57. 

22. 4.30068. 



Case II. 
Writing Decimals in JF^igures, 

137. !• Express in figures thirteen thousandths. 

Solution. — Since thirteen thousandths equal 1 hundredth 
and 3 tliousandths, we write 3 in ihe order of thousandths, 1 in 
ihe order of hundredths, and, as there are no tenths, in the 
order of tenths ; and, prefixing the decimal point, we have 
.013. 



Recite the B.\x\«. 
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Rule. — Write the figures at the right of the ded^ 
mal point, each in its proper order, noting vacant 
orders, if any, hij ciphers. 

Exaanplea, 

Write in the decimal form : — 



2. ^^, Ans. .7. 

3. ^8^. Ans. .03. 

4- 5 



5.T*i 



IS' 



6. ^VVV A"s. .106. 10. 7^^. Ans. 7.161 



7. y^jnr- -^"^^ •^^* 



11. 19^^. Ans. 19.009. 



12. 103^. 

13. 162^i^. 



^* TO 0"- 
9 006 8 

14. Three hundred six thousandths. Ans. .806. 

15. Twenty-three ten-thousandths. Ans. .0023. 

16. Thirty-six units, and five tenths. Ans. 36.5. 

17. One hundred one units, and sixty-five hundredths. 

Ans. 101.65. 

18. Sixteen units, and sixteen thousandths. 

Ans. 16.016. 

19. Three hundred twenty-five ten-thousandths. 

20. Five units, and three hundred thousandths. 

21. Nineteen units, and six hundred thirty-one ten. 
thousandths. 

REDUCTION. 

138« Annexing a cipher to a decimal does not alter the 
value of the decimal. 

For, the order of the significant figures of the decimal is not 
changed. Thus, .3, or .30, is the same as ^^. 

139« Hence, to change decimals having diflPerent de- 
nominators, to equivalent decimals having a common 
denominator, 

Recite the Rule. What effect has the annexing of a cipher to a 
decimal ? How do you change decimals having different denomina* 
tors to CQuivalent decimals having a common denominator? 
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Make each decimal have the same number of decimal 
orders^ by annexing ciphers. 

Change to equivalent fractions having a common de- 
nominator, 



1. .7 and .05. 

Ans. .70 and .05. 

2. .06 and -103. 

3. .5216 and .16. 



4. .0031 and .316. 
Ans. .0031 and .3160. 

5. .161 and .01. 

6. .8 and .09163. 



Case I. 
ji Decimal to a Common J^acHon. 

140. 1. Change .35 to a common fraction. 

OPERATION. Removing the decimal point 

^- 35 7_ /< ^^^ writing tlie denominator, 

^"^ ^' ' we have J^, which, reduced, 

is ^. Therefore, .35 is equal to ■^^. 

Rule. — Write the denominator to the decimal, 
omit the decimal point, and reduce the common 
fraction to its lowest terms, 

Examples, 

Reduce to common fractions : — 



2. 


.75. 


Ans. ^. 


5. 


.008. 


Ans. y^s-. 


3. 


.375. 


Ans. f . 


6. 


.0075. 


Ans. -^^jj. 


4. 


.06. 




7. 


.0625. 





Case II. 
A Com,mon JF^raction to a decimal. 
141. 1. Change f to a decimal fraction. 



Recite the Rule for reducing a. dceVm^X \o vv <i<:.vcN^-w^ Sx^;t>iSss^ 
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OPERATION. I equals 3 -!- 4. Since we can not div^-ae 8 

^^3,00 by 4, we reduce 3 to tenths, and have 30 

~~~ tenths ; i of 30 tenths is 7 tenths, with a re- 

* ^ * " ' mainder of 2 tenths ; we write the 7 tenths. 

The 2 tenths we reduce to hundredths, and have 20 hundredths ;. \ 

cf 20 hundredths is 5 hundredths, which we write. Therefore, | 

eiuals -75. 

Ru\e. — iAnnex ciphers to the numerator, divide hy 
the denominator, and point off as many orders for 
decimals as there were ciphers annexed 

Examples, 

Reduce to decimals : — 



2. |. 


Ans. .625 


5. ih 


3. sV- 


Ans. .04. 


6- T^b 


4 ^ 




7. f. 



Ans. .024. 
Ans. 6. 

142« When a common fraction can not be exactly ex^ 
pressed in decimals, the division ma}'^ be carried to a suffi- 
cient degree of exactness, and the sign + annexed to the 
result to indicate its incompleteness. 

8. Reduce f to a decimal of three places. 

Ans. .444-|-. 

9. Reduce f to a decimal of four places. 

Ans. .8571+. 
10. Reduce y^ to a decimal of four places. 

Ans. .4166+. 

ADDITION. 

143. Since ten of an}^ order of decimals make one of 
the order next higher,, decimals may be added in the same 
manner as simple integers. Hence, 

Recite the llule for reducing a common fraction to a decimal 
077r inaj^ decimals he added the same as simple integers ? 
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Rule. — Write the numbers so that figures of the 
same order shall stand in the same column, add 
as in integers, and place the decimal point in the 
amount under those in the numbers added. 



Add 





£Jxample8, 




(1.) 


(2.) 


(3.) 


2.35 


4L144 


.0632 


42.08 


13.755 


.456 


9.52 


2.50 


.81 


18.005 


25.3 


3.08 



Ans. 71.955 82.699 4.4092 

4. Add 6.051, .095, 31.6, and 1.0075. 
5 Add 13.015, .9031, 12.186, and .09. 

6. Add 120.16, .003, 1401.7, 1.5, and 19.8. 

7. Add 7 units and 8 thousandths, 28 units and 16 hun- 
dredths, 56 units and 7 tenths. Ans. 91.868. 

8. A merchant bought four lots of goods ; for the first 
he paid $69,125 ; for the second, $193.3 ; for the third, 
$1008.56 ; and for the fourth, $752,375 ; how much did 
he pay for the whole? Ans. $2023.36. 

SUBTRACTION. 

144. Since ten units of an}^ order of decimals make 
one of the order next higher, decimals may be subtracted 
in the same manner as simple integers. Hence, 

Rule. — Write the less number under the greater, 
80 that figures of the same order shall stand in the 
sam^e column ; subtract as in integers, and place the 

Recite the Rule. Why may decimals be suotracted as iw««^^NKJss5i 
numbers ? Recite the Rule. 
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decimal point in the difference under those in the 
nwmbers above. 







jSoaamples, 






(1.) 


(2.) 


(3.) 


From 


17.083 


97.031 


106.57 


Ta.ke 


3.36 


18.346 


41.139 



Ans. 7.723 65.431 

Here, in Example 3, as there are no thousandths in the min- 
uend to subtract from, we consider that order in the minuend 
as filled by 0, since annexing a cipher to a decimal does not 
alter its value. 

4. Subtract 5.91 from 13.675. Ans. 7.765. 

5. Subtract 18.16 from 19.5. Ans. 1.34. 

6. From 37 dollars take 31.375 dollars. 

7. Bought 160 acres of land, and sold from it 141.125 
acres ; how much then had I left ? 

8. From 15 take 1 5 hundredths. Ans. 14.85. 

9. A farmer owning 78 hundredths of a farm, sold 725 
thousandths of it ; how much of it had he left ? 

Ans. .055. 

10. From 10 take 1 ten-thousandth. Ans. 9.999^. 

11. Subtract 139.216 from 400.95. Ans. 261.734. 

12. What is the difference between 64.075 and .195326 ? 

13. From 107 take .0007. Ans. 106.9993. 

14. From forty-three units and seventy- five thou- 
sandths, take thirtj^-five units and sixty-seven hundred- 
thousandths. Ans. 8.07433. 

* — -^ — ____ — _____ — ■»« « 

Is the value of a decimal altered by annexing a cipher ? 
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MULTIPLICATION. 

145* Each removal of the decimal point one order 
toward the right midtiplies by 10. 

For, each figure is made by the removal to denote uuics oi 
an order next higher ; hence the value expressed is made ton- 
told (Art. 33). 

Thus, .08 X 10 = .8 ; .8 X 10 = 8 ; .300 X 100 = 
30.6. 

146. Each removal of the decimal point one order 
toward the left divides by 10. 

For, each figure is made by the removal to denote units of 
an order next lower ; hence, the value expressed is made one 
tenth as much as it was. 

Thus, 6.5 -r 10 = .65 ; .65 -r- 10 =: .065 ; 73.4 -^100 
= .734 

One or both of the J^actors Decimats, 

147. 1. Multiply 3.16 by .4. 

OPERATION. ^*1^ multiplied by 4 gives 12.64; but as th^ 

Q 1 P multiplier is .4, the product must be only a 

tenth as large, and 12.64 divided by 10, by re- 

^ moving the decimal point one order to the left, 

Ans. 1 2 6 A Siv^s 1.264. Therefore, the product of 3.16 by 

.4 is 1.264. 

'Rule, — Multiply as in integers, and point off as 
many figures for decimals in the product as there 
are in hath multiplicand and multiplier, supply- 
ing the deficiency, if any, by prefixing ciphers ; or. 

What eflect has the removal of a decimal point one order toward 
the right? One order toward the left? Explain the o^cittjXv^scw 
Becite the Rule. 



128 



DECIMAL FRACTIONS. 



If the multiplier is a decimal, multiply ty its 
numerator, and divide hy its denominator. 

When the multiplier is 10, 100, 1000, etc., remove the point 
to the right as many orders as there are ciphers on the right 
of the multiplier. 







'Examples, 




(2.) 




(3.) 


(A.) 


Multiply 


.123 


3162 


.7869 


By 


.6 


.08 


100 



Ans. 



.0738 



252.96 



78.69 



5. 3.21 by 2.31. 
Ans. 7.4151. 
6 1000 by .7. 
Ans. 700. 

7. .106 by .35. 

8, 3.18 by 41.7. 



Multiply 

9. .001 by .01. 
Ans. .00001. 

10. 78 by .42. 
Ans. 32.76. 

11. 9.16 by 10. 



13. .036 by .08. 
Ans. .00288. 

14. 75 by .8. 

Ans. 60. 

15. .009 by .009. 

16. .063 by 1000. 



12. 65 by .65. 

17. What cost .65 of an acre of land, at $84 an acre? 

Ans. $54.60. 

18. Multiply 12 hundredths by 8 thousandths. 

19. What cost 18.75 barrels of flour, at $6.75 a barrel? 

Ans. $126.5625. 

20. Find the value of .1 X .1 X .1. Ans. .001. 

21. Find the value of .0002 X 3.01. Ans. .000602. • 

22. What cost 18.25 yards of cambric, at $0,125 a 
yard? Ans. $2.28125. 

23. When $14.56 is the cost of a load of coal, what is 
the cost of 2.25 loads? Ans. $32.76. 



now do you multiply by 10, 100, 1000, etc. ? 
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24. Multiply thirty-six units and forty-eight hun- 
dredths, by four hundred seventy-five thousandth. 



DIVISION. 

148. Since the dividend is equal to the product of the . 
divisor and quotient, it must have as many decimal figures 
as there are in both divisor and quotient. Hence, 

The quotient must have as many decimal figures as the 
number of decimal figures in the dividend eocceeds that in 
the divisor, 

149. 1. Divide I.2G4 by .4. 

1.2G4 divided by 4 gives .316; but, as the 
OPERATION. divisor is .4, the quotient must be ten times 

A ) 1 2 6 A ^^ ^^^S®> ^^^ -^1^ multiplied by 10, by re- 

moving the decimal point one order to the 

Ans, 3,10 right, gives 3.16. Therefore, the quotient 

of 1.264 divided by .4 is 3.16. 

2. Divide .00115 by .05. 

OPERATION. .00115 divided by 5 gives .00023; but, as 

05) 00115 ^^ divisor is .05, the quotient must be one 

hundred times as large, and .00023 multi- 

,023 plied .by 100, by removing the point two 
orders to the right, gives .023. Therefore, 
the quotient of .00115 divided by .05 is .023. 

^vX^. — Divide as in integers, and point off as 
many figures for decimals in the quotient as the 
number of decimal figures in the dividend exceeds 
that in the divisor, supplying the deficiency, if any, 
by prefixing ciphers ; or, 

"What is the dividend equal lo? IIuw many decimal fi.<T vvt«i.% \xsKk.^\. 
the quotient have ? Explain the operalloiv. ^^e\\.^ \>cv^ ^v^x^a- 
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If the divisor is a decanal, divide hy its nwmer^ 
ator, and niultiply hy its denominator. 

When the divisor is 10, 100, 1000, etc., remove the point to 
the left as many orders as there are ciphers in the divisor. 



Examples, 

Divide 



8. 8.05 by .23. Ans. 35. 

4. 8.05 by 2.3. Ans. 3.5. 

5. 8.05 by 23. Ans. .35. 

6. .805 by 2.3. 

7. 80.5 by 2.3. 

8. 9.065 by .049. 



9. 1.31 by 100. 

Ans. .0131. 

10. 15.625 by 2.5. 

Ans. 6.25. 

11. 1.31 by 10. 

12. 1.31 by 1000. 



150. When the number of decimal figures in the 
divisor exceeds that in the dividend, annex to the dividend 
as many ciphers for decimals^ at leasts as will make the 
number of decimal figures in both equal, 

13. Divide 805 by 2.3. 14. Divide 1 by .13. 

OPERATION. OPERATION. 

^.3)805,0(350, Ans, .13)1.0000(7^69+Ans. 
60 01 



116 
115 







00 
78 

120 
117 

3 



Here, in Example 14, the division does not terminate. In 
such cases, after carrying it to a sufficient exactness, denote 
the incompleteness by annexing the sign. 

How do you proceed when the divisor is 10, 100, 1000, etc. ? 
How do you proceed when the number of decimal figures in tb« 
divisor exceeds that in (he dividend? 
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15. Divide 2.117 by .0073. Ans. 290. 

16. Divide 8 by .002. Ans. 4000. 

17. Divide 7.43 by .0079. Ans. 940.5063+. 

18. Divide 89 by .003. Ans. 29666.66+. 

19. Find the quotient of 80.3 divided by .22. 

20. Find the quotient of 80.3 divided by 2.2. 

Ans. 36.5. 

21. If 3.5 acres produce 142.1 bushels of corn, what is 
the yield per acre? Ans. 40.6 bu. 

22. How many yards of cotton cloth, at .125 doU 
fars per yard, can be bought for $46.95? 

Ans. 375.6 yd. 

23. At .75 dollars a day, how many days must a boy 
work to earn $141 ? Ans. 188 days. 

24. If you can walk 12.5 mil^s in one day, how many 
days will it take you to walk 102.5 ? 

25. Bought 30 pounds of butter for $5.85 ; how much 
was that a pound? Ans. $0,195. 

26. Divide one hundredth by one ten-thousandth. 

Ans. 100. 

REVIEW. 

1. Add seven hundred forty-three thousandths, seven 
hundredths, five units and sixteen ten-thousandths. 

Ans. 5.8146. 

2. Add eighty-seven units and twenty-nine hundredths, 
seventy-three units and forty-scVen thousandths, three 
thousand Hve units and one hundred six ten-thousandths, 



Review. — What is a Unit? (1.) "What is the Unit of a Frac- 
tion? Ans, The unit or single thing divided iivlo ^<3^"8\^«x\.'^. 
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twenty-oight units and tlu*ee hundredths, ono unit and 
five thousandths. Ans. 3194.382G. 

3. Reduce 5^^ to the decimal form. Ans. 5.1875. 

4. Reduce ^^ and 2VV ^^ decimals havhig a common 
denominator. Ans. .G80 and .052. 

5. From 100 subtract 101 thousandths. 

Ans. 99.899. 

6. From eighteen units and three hundred sixty-five 
thousandths, take eighteen hundred sixt3^-five ten-thou- 
sandths. Ans. 18.1785. ^ 

7. Change .68 to an equivalent common fraction. 

Ans. ^- 

8. Change 5.25 to an equi\'alent common fraction. 

Ans. ^ 

9. Multiply one hundred units and thirty-seven hun- 
dredths by nine tenths. Ans. 90.333. 

10. What common fraction is equal to the sum of .125 
and .525? Ans. ^^, 

11. Multiply .0235 by 8.08. Ans. .18988. 

12. Divide .0625 by 2.5. Ans. .025. 

13. At $1.25 a pair, how many pairs of shoes can be 
bought with $45 ? Ans. 36 pairs. 

14. If an acre produces 16.25 bushels of wheat, how 
much will 3.05 acres produce? 

15. If $18.5625 is paid for 148.5 yards of calico, how 
much is paid per yard? $.125. 

16. If 3.5 cords of wood cost $22.4, how much will 
4.25 cords cost? Ans. $27.20. 



Review. — What is a Decimal Fraction ? (129.) What the De- 
nominator of a Decimal Fraction? (131.) How many decimal 
figures has the product in ^Multiplication of Decimals T (147.) The 
guotjcnt in Division of Decimals? (148.) 
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QUESTIONS FOR ANALYSIS. 

1. At $2.25 per hundred weight, or cental, what, is a 
load of wheat, weighing 2564 pounds, worth? 

Solution. — 2564 pounds reduced to hundred weigJit, or centals, 
by pointing off two orders from the rights is 25.64 centals. At 
$2,26 per cental, 25.64 centals of wheat will be worth 25.64 times 
$2.25, or $57.69. Therefore, etc. 

2. What cost a cargo of corn weighing 156750 pounds, 
at $1.20 per cental? Ans. $1881. 

3. How much must be paid for 11023 pounds of corn, 
at $1.05 per cental? Ans. 115.74+. 

4. At $1.20 per hundred weight, what is the freight on 
-6545 pounds of glass ware? Ans. $78.54. 

5. At $8 per thousand, what cost 19340 bricks? 

Solution. — 19340 reduced to thousands, by pointing off three 
orders from the right, is 19.34 thousands. At $8j9er thousand, 
19.34 thousands will cost 19.34 times $8, or $154.72. There- 
fore, etc, 

6. What cost 42555 feet of boards, at $40 per thou- 
sand? 

7. How much must be paid for' 105750 feet of lumber, 

at $14 a thousand? Ans. $1480.50. 

8. At $5 per ton of 2000 poimds, what cost 5460 
pounds of coal? 

Solution. — bAQO pounds is 5.46 thousand pounds, and since 
2 thousand pounds make a ion, there must be half as many tons as 
there are thousand pounds, or 2.73 tons. At $5 per ton, 2.73 
tons of coal will cost 2.73 times $o, or $13.65. Therefore, etc. 

9. At $25 per ton, what cost 3640 powxids. ol V^'^'l 

10. How much must be paid fox 4^2.^^ ^o\rcv^"a» ol^'Si.^^^' 
at $8 per ton ? Km>- *^V^ -^"^^ 
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AVOIRDUPOIS WEIGHT. 
151. Avoirdupois Weight is used for nearly all articles 

estimated by weight, except gold, silver, and jewels. 

Tabic. 

10 drama (dr.) are 1 ounce, ob. 

16 ounces, 1 pound, lb. 

100 pounds, 1 hundred-weight, cwt. 

20 huDdred-weight, 1 ton, T. 

Also, 25 pounds are 1 quarter; 2000 pounds 1 ton. 

Formerly 112 pounds were reckoned a hundred-weight, 
aud 2240 pounds a l<)n, but seldom now, except for coal 
at the mines, or goods at the United States custom-houHes. 
The dram is used by Bilk manufacturers. 

Bow 
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ajsntaj^ jsxjsncisxsa, 

1. How many drams in 2 ounces? In 4 ounces? 

2. How many ounces in 3 pounds? In 5 pounds? 

3. How many pounds in 3 quarters? In 5 quarters? 

4. How many quarters in 5 hundred-weight? 

5. How many hundred-weight in 2 tons? In 5 tons? 

6. How many ounces in 32 drams? In 48 drams? 

7. How many pounds in 64 ounces ? In 48 ounces ? 

8. How many pounds in 4 hundred-weight? In 10 
dundred-weight? 

9. How many hundred- weight in 8 quarters? In 24 
quarters ? 

10. How many tons in 40 hundred-weight? In 80 
hundred-weight ? 

TROY WEIGHT. 
168 Troy Weight is used for gold, silver, and jewels. 

tablb. 

24 grains (gr.) arc 1 pennyweight, pwt. 
20 pennyweights, 1 ounce, oz. 

12 ounces, 1 pound, lb. 

Apothecaries, in mixing medicines, use the pounds 
ounce (S), and grain^ of this weight; but divide the 
ounce into 8 drams (3), each equal to three scruples (B), 
each scruple being equal to 20 grains. 

A pound Avoirdupois is equal to 7000 grains Troy, and 
a pound Troy to 5760 grains. 

For what is Troy Weight used? Recite the Table. What de- 
nominations of Troy Weight do apothecaries use ? How is the 
ounce divided by them ? How many grains Troy ^x^ ^'^^•aJ^ \-^ ■»» 
pound Avoirdupois ? To a pound Txoy \ 



WBIOHTS 



ANB 



f EASTTKEB. 



XEXTAJ. EXEnCISEB. 

1. How many grains in 2 pennyweights? In S penny- 
weights?' In 4 pennyweights? 

2. How many pennyweights in 3 ounces? In S 

3. How many ounces in 4 pounds? In 5 pounds? 

4. How many pennyweights in 48 grains? 

5. How many ixiunds in 32 ounces? In 48 ounces? 

LINEAR MEASURE. 




153. Linear or liong Meas- 
ure is used for distances and 
the length of nrticlcs. 



3 1 foot, ft. 

1 yard, yd. 

1 rod, rd. 



12 inches (in.) : 
3 feet, 
5 J yards, or 'i 
] 6J feet, J 

320 rods, 1 mile, m. 

Also, 4 inches are 1 hand ; 6 feet 1 fethom ; 40 roda 1 fur. 
long ; 8 furlongs 1 mile ; 3 miles 1 league. 

For wlmt is Linear Moasure used? Uecilo lliu Table. How 
many indies make 1 handf How many feet 1 fathom? How manj 
miiea 1 league? 
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In measuriDg chth and other woven fabrics, the yard is 
divided into halves, quarters, eighths, and sixteenths. For- 
merly the sixteenth, or 2^ inches, was called a nail. 

MJENTAXt JEXEBCI8E8. 

1. How many inches in 2 feet ? In 7 feet ? 

2. How many feet in 4 yards? In 11 yards? 

3. How many yards in 2 rods ? In 4 rods ? 

Solution. — Since there are 6^ yards in 1 rod, there are 
2 times 5 J yards, or 2 times 5 yards and 2 times J yard in 2 
rods ; 2 times 5 yar^fs are 10 yards, and 2 Times ^ yarrf ts 
1 yard; 10 yarc?s an(/ 1 yard are 11 yards. Therefore^ there 
are 11 yards in 2 rods, 

4. How many rods in 2 furlongs ? In 3 furlongs ? 

5. How many furlongs in 6 miles ? In 9 miles ? 

6. How many yards in 18 feet? In 30 feet? 

7. How many rods in 1 1 yards ? 

Solution. — Since there is in 5 J yards, or in 11 half yards, 

I rod, there are as many rods in 11 yards, or 22 half yards, as 

II half yards are contained times in 22 half yards, which are 2. 
Therefore, there are 2 rods in 11 yards, 

8. How many furlongs in 80 rods? In 120 rods? 

9. How many miles in 16 furlongs ? In 24 furlongs ? 

10. How many inches are 2 feet 6 inches ? How many 
furlongs are 3 miles 5 furlongs ? 

11. How many feet in 30 inches ? How many miles in 
31 furlongs ? 

12. How many quarters are 7 yards 2 quarters? How 
many eighths are 5 yards 5 eighths ? 

13. How many yards in 30 quarters ? How many 
yards in 43 eighths? 

How is the yard divided in measuring cloth and other wovea 
fabrics % 
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SURFACE MEASURE. 

154. A Surface is that which has only length and 
breadth. 
155t The Area of a figure is its quantity of surface. 

156i An Angle is the difference in 
direction of two straight lines, which 
meet at a point. Thus, ACD and DCB 
arc angles. 

• A C B 

15 7 • A Square is a surface having four equal sides 
and four equal angles. 

A Rectangle is any surface having four sides and 
four equal angles. 



15 8i The area of a square, each of whose sides is 1 foot, 
is 1 square foot. 

The area of a rectangle, whose length is 3 feet, aiid 
whose width is 2 feet, is 6 square feet ; for it is composed 
of 2 rows of 3 square feet, or of 2 times 3 square feet. 
Hence, 

The area of a tectdngle is equal to the product of the 
length by the breadth. 



What is a Surface? The Area of a figure? An Angle? A 
Square ? A Bectangle ? To what is the area of a rectangle equal ! 
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159i Surface or Square Measuire is used in measuring 
surfaces. 

Table. 

144 square inches (sq. in.) are 1 square foot, sq. ft* 

9 square feet, 1 square yard, sq. ydo 

30J square yards, i square rod or perch, P 

160 square rods or perches, 1 acre. A, 

640 acres, 1 square mile, M. 

Land is usually measured by Gunter*s chain, which is 4 
rods, or 66 feet, long, and divided into 100 links, each 
7-^^ inches long. 1 square chain is 16 square rods, and 
10 square chains are 1 acre, 640 acres are one section 
of land. 

A rood (R.) equals 40 square rods or perches. 

MENTAIj EXlSJiCISES, 

1. How many square inches in 1 square foot? 

2. How many square feet in 5 square yards ? 

3. How many square j^ards in 1 square rod? In 4 
square rods ? 

4. How many square rods in 2 roods ? In 3 roods? 

5. How many roods in 5 acres? In 10 acres? 

6. How many acres make 1 square mile? 

7. How many square yards in 45 square feet ? In 81 
square feet ? 

8. How many square rods in 121 square yards? 

9. How many roods in 80 square rods? In 120 square 
rods? 

10. How many acres in 16 roods? In 28 roods? 

How is the Area of a Rectangle found? For w\v^\. S.'a. ^xscs^^^'ak 
Measure used? Recite the Table. "H.o'w \% \«iXi^ w^vji-aJ^^ \s\'ei^'ss«'t^!^ 

8 



AND HBASUBES. 



SOLID MEASURE. 



160. A Solid, or Volume, is 

that which has length, breadth, 
and hight or depth. 

181. A Cube is a volume 
bounded by six square and equal 
sides or faces. 

If a cube is 1 yard or 3 feet 
long, 1 yard or 3 feet wide, and ^ ^"'"' 

1 yard or 3 feet high, it is a cubic or solid yard. 

162. A Hectangular Solid, or Volume, is any volume 
bounded by rectangular faces. 
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In the lai^e cube are represented 3 tiers of small cubes, 
of 3 rows each, and 3 in a row. If each of these small 
cubes is supposed to be oue cubic foot, then in the large 
cube there evidently are in one of the equal tiers 3 times 
3 cubic feet, or 9 cubic feet, and in the 3 tiers, 3 times 9 
cubic feet, or 27 cnbic feet, or as many as the product of 
the length, breadth, and hight or depth. Hence, 

57ie t,onte,nis of a rectangular aiilid, or volume, are equal 
(o the product of the length, breadth, and hight or depth. 
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163* Solid or Cubic Meastire is used in measuring 
bodies, or things, having length, breadth, and hight or 
depth. 

Tablo. 

1728 cubic inches (cu. in) are 1 cubic foot, cu. ft. 

27 cubic feet, 1 cubic yard, cu. yd. 

128 cubic feet, 1 cord, C. 

A pile of wood 8 feet long, 4 
feet wide, and 4 feet high, is a 
cord, A cord foot (c. f.) is 1 
foot in length of this pile, or 
16 cubic feet. ' icord. ic.f. 

A perch of masonry, or of building stone, is 24f cubic 
feet. 

A ton of timber is usually estimated at 40 cubic feet, 
but as usually measured is about 50 cubic feet. 

MENTAJj EXERCISES, 

1. How many cubic inches in 1 cubic foot? 

2. How many cubic feet in 2 cubic yards? 

3. . How many cubic feet in 2 tons? In 3 tons? 

4. How many cubic feet in a cord ? 

o. How many cubic yards in 54 cubic feet? In 81 
cubic feet? 

G. How many tons in 80 cubic feet? In 120 cubic 
feet? 

7. How many cord feet in 7 cords ? In 9 cords ? 

8. How many cords in 56 cord feet? In 72 cord feet? 

9. How many cubic feet in 3 cubic ^^ards? In 4 cubic 
yards ? 

For what is SoUd Measure used? Recite tlie Table. Wkoit \s. "&. 
cord of wood ? A cord foot ? A pcrclv oi! ?,U^xve'i 




LIQUID MEASURE. 

Itt4> liquid Heasare is used in measuring all kinds 
^t liquids. 

Tskie. 
i gills (gi.) are 1 pint, 
^' pints, 1 quart, 

4 quarts, 1 gallon, 

The liquid ijollon contains 231 cubic inchea. Formerly 
ale, beer, porter, and milk were sold by what was called 
Bter Measure, and of which the gallon contained 282 
cubic inches. 

In some States 31J gallons, and in others, 28 to 32 
gallons, are considered a barrel. 

i regarded as a measure is 63 gallons. 



For what ia Liquid Mcnsure used? Becito the Table. How 
many cabic inches in a liquid gallon? How were boor and milk 
formerly sold? How many gallons in abarrcl? In a hogshead? 



pi. 

qt. 
gal. 
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MENTAX, JSJS:EnCI8JS8. 

1. How many gills in 4 pints? \n 8 pints? 

'2. How many pints' in 8 quarts? In 10 quarts? 

3. How many quarts in 5 gallons ? In 9 gallons ? 

4. How many gallons in 1 hogshead? 

t. How many pints in 16 gills? In 32 gills? 

6. How many gallons in 20 quarts? In 36 quarts? 

7, How many hogsheads in 63 gallons ? 

DRY MEASURE. 

165* Dry Measure is used in measuring such dry 
articiei^ as grain, fruit, roots, coal, etc. 

Table. 

2 pints (pt.) are 1 quart, qt. 

8 quarts, 1 peck, pk. 

4 pecks, • 1 bushel, bu. 

A gallon, or 4 quarts. Dry Measure, contains 266^ 
cubic inches, and a bushel, 2150^^ cubic inches. A 
chaldron, used in measuring coal, contains 36 bushels. 

mbntaij exercises, 

1. How many pints in 8 quarts? In 10 quarts? 

2. How many quarts m 4 pecks? In 6 pecks? 

3. How many pecks in 4 bushels ? In 8 bushels ? 

4. How many bushels in 2 chaldrons ? 

6. How many quarts in 32 pints? In 40 pints? 

6. How many bushels in 16 pecks? In 32 pecks? 

7. How many chaldrons in 72 bushels ? 

What is Dry Measure? Recite the Table. How many cttbio 
in a gallon, Dry Measure ? 
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TIME. 
166* Time is a measured portion of duratiod. 

Table. 

60 seconds (sec.) are 1 minute, m 

60 minutes, 1 hour. h- 

24 hours, 1 day, dc 

365 days, 1 common year, c. y. 

366 days, 1 leap year, 1. y. 

Also, 

7 d^ys arc 1 week, w. 

12 calendar months (mo.) 1 year, j. 

100 years, 1 century, C. 

167 • The Calendar Months^ their names, order, and 
number of days, are as follows : — 



January, 1st mo. 31 days. 
February, 2d " 28 or 29. 
March, 3d " 31 days. 
April, 4th " 30 
May, 5th " 31 

June, 6th " 30 " 



(4 



July, 7tli mo. 31 days. 

August, 8th " 31 

September, 9th " 30 

October, 10th " 31 

November, 11th '^ 30 

December, 12th " 31 



Tl)e exact length of an average year being about 365J 
days, the J day in 4 years makes an additional day. This 
day, leap year, makes February have 29 days. 

168. Leap year may be known by being such that its 
number can be exactly divided by 4. Thus, 1864, 1868, 
and 1872 are leap years, and have 366 days. 

What is time ? Recite the Table. Give the names of the calen- 
dar months. Length of an average year. How may leap year bo 
known? 



WEIGHTS AND MEASURES. 



145 



1. How 

2. How 

3. How 

4. How 

5. How 

6. How 

7. How 

8. How 

9. How 
10. How 



many 
many 
many 
i6any 
many 
many 
many 
many 
many 
manj'' 



MENTAIj exemcisbs. 

seconds in 3 minutes? 

minutes in 2 hours ? In 3 hours ? 

hours in 2 days? In 3 days? 

days in a common year ? 

days in a leap year ? 

minutes in 120 seconds? 

minutes in 2 houi's ? In 4 hours ? 

hours in 120 minutes? 

days in 48 hours ? In 72 hours ? 

years in 365 days? 




E180" 



CIRCULAR MEASURE. 

169. A Circle is a plane 
figure, bounded by a curved 
line, all the points of which 
are equally distant from a 
point within, called the cen- sco^a 
ter, 

170« The Circumference 
of a circle is its entire 
bounding line. 

171« An Arc of a circle is any part of the circum- 
ference, as AB, or AE. 

172. A Diameter of a circle is any straight line 
drawn through the center, and terminated by the circum- 
ference, as AE. 

173. The circumference of every circle is supposed to 
be divided into 360 equal parts, called Degrees. 

What is a Circle? The Circumference ot «. evccVo;'^ "^>m^\»Ss. "s^sc^ 
Arc of a circle? A Diameter? How is c-v^ix-j c\s<^'fc ^jiz^V^^^*^ 



270- 
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A Quadrant is a fourth of a circumference, or an are 
of 90 degrees, as AB. 

174. The Angle ACB, whose two lines meet at the 
center C, is measured by the arc of the circle drawn 
around that center, included between the opening of those 
lines. Thus, ACB is an angle of 90 degrees, 

A Bight Angle is an angle of 90 degrees. 

175. Circular Measure is used in measuring angles, 
and arcs of circles. 

Table. 

60 seconds ('') are 1 minute, '• 

60 minutes, 1 degree, °. 

360 degrees, 1 circum. C. 

Also, 30 degrees are 1 sign (S.) ; 12 signs 1 circumference. 



MENTAIj EXEK CI8JE8, 

1. How many seconds in 2 minutes? In 3 minutes? 

2. How many minutes in 2 degrees? In 3 degrees? 

3. How many degrees in 2 signs ? In 4 signs? 

4. How many signs in 4 circles? In 5 circles? 

5. How many minutes in 120 seconds? In 240 
seconds ? 

6. How many degrees in 180 minutes? In 12G 
minutes ? 

7. How many signs in 60 degrees? In 90 degrees? 

8. How many circles in 360 degi^ees? 

9. How many degrees in 8 signs? In 7 signs? 

What is a Quadrant ? A Right Angle ? "What is Circular Mea« 
are? Recite the Table. 
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7; How many signs in 120 degrees? In 150 degrees? 
8. How many circles in 720 degrees ? 

MIseelUneovs Tables. 

176. Counting. 

12 units are 

12 dozen, 
12 gross, 
20 units, 

177. Paper. 

24 sheets arc 

20 quires, 

2 reams, 

5 bundles. 



1 dozen. 
1 gross. 
1 great gross, 
1 score. 



1 quire. 
1 ream. 
1 bundle. 
1 bale. 



56 pounds 

60 pounds 

60 pounds 

60 pounds 

60 pounds 

45 pounds 

100 pounds 

100 pounds 

196 pounds 

200 pounds 



178. Capacity. 

of rye or corn are 1 bushd. 

of wheat, 1 bushel, 

of beans or peas, 1 bushel, 

of potatoes, 1 bushel, 

of clover-seed, 1 bushel, 

of timothy-seed, 1 bushel, 

of dry fish, 1 quintal, 

of grain or flour, 1 cental, 

of flour, 1 barrel, 

of beef or pork, 1 barrel. 



Indian menl, or cracked com, is usually estimated at 50 pounds to a 
bushel, and wheat bran at 20 pounds to a bushel. 



Becite the Table for Counting. For Paper. For Capacity. 
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mentatj exercises. 

1. How many single things in 2 dozen? 

2. How many single things in 2 scores? 

3. How many sheets in 2 quires? In 3 quires? 

4. How many quires in 4 reams ? In 5 reams ? 

5. How many pounds of wheat in 2 bushels ? 
G. How many pounds of fish in 5 quintals ? 

7. How many pounds of pork in 3 barrels ? 

8. How many bushels in 120 pounds of wheat? 

9. How many quintals of fish in 500 pounds? 
10. How many barrels of pork in 600 pounds? 



EEDUOTION, 

179« 1 • How many inches in 3 yards ? 

Solution. — Since there are 3 feet in 1 yard, in 3 yards there 
are 3 times 3 feet, which are 9 feet; and since there are 12 
inches in Ifoot, in 9 feet there are 9 times 12 inches, which are 108 
inches. Therefore, there are in 3 yards 108 inches. 

2. How many gills in 2 gallons ? 

3. How many yards in 108 inches? 

Solution. — Since in 12 inches there is 1 foot, in 108 
inches there are as many feet as 12 inches are contained times 
in 108 inches, or 9 ; and since in 3 feet there is 1 yard, in 9 feet 
there are as many yards as 3 feet are contained times in 9 feet, or 
3. Therefore, in 108 inches there are 3 yards. 

5. How many gallons in 64 gills? 

6. How many yards in 72 inches? 

Heview. — What is a Surface ? A Rectangle ? A Solid or Vol- 
umeF A Circle? 
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180. Keduetion is the process of changing one num- 
ber into another of a different denomination, but of equal 
value. 

REDUCTION DESCENDING. 

181« Reduction Descending is the changing of one 
number into another of a lower denomination of equal 
value. 

WRITTEN EXERCISES. 

182. !• Reduce 18 T. 5 cwt. 3 qr. to quarters, 

OPERATION. 

Since in 1 ton there are 20 hundred, 
in 18 tons there are 18 times 20 hun- 
dred, or 360 hundred, and 6 hundred 
added make 365 hundred, in 18 T. 
5 cwt. 

Since in 1 hundred there are 4 
quarters, in 365 hundred there are 
365 times 4 quarters, or 1460 quarters, 
and 3 quarters added make 1463 quar- 
ters. 

Therefore, 18 T. 5 cwt. 3 qr. reduced 
to quarters is 1463 quarters. 
1463 ar. 

Rule. —Multiply the numher of the highest denom^ 
ination given hy the number required of the next 
lower denomination to mahe one of that higher, 
and to the product add the numher, if any, of the 
lower denomination. 

Proceed in like manner till the whole is reduced 
to the required denomination. 

What is Reduction? What is Reduction Descending? °Recite the 
Rule. How do you multiply by i ? Arts, By taking half of the 
multipUcand, or by dividing by. 2. 



18 T. 

20 


5 cwt. 


3«r. 


360 

. 5 






365 cwt. 

4 




1460 
3 
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REDUCTION. 



JEacamples, 

2. Reduce 27 cwt. 2 qr. 3. Reduce 5 fur. 12 rd. 
22 lb. to pounds. 4 yd. to yards. 



OPERATION. 

2 7 cwt' 2qr. 22ih 



4 



108 

2 

110 

25 


qr. 


550 

220 




2750 
22 




27 72 


lb. 



OPERATI'ON. 




5 fur. 1 2 rd. 


^yd. 


40 




200 




12 




212 rd. 

Si 




1060 




106 




1166 




4- 




1170 yd. 





It will be observed, in the second operation, that 6^ times 212 is 
the same as 6 times 212, and k of 212 ; 6 times 212 is 1060, and i of 
212 is 106; 1060 and 106 are 1166. 

4. Reduce 1 lb. 3 oz. 5 pwt. to pennyweights. 

5. Reduce 37 A. 3 R. 12 P. to square yards. 

6. In 7 cu. yd. 20 cu. ft. bow many cubic inches?* 

7. In 4 hogsheads how many quarts ? 

8. Reduce 45 bu. 3 pk. 5 quarts to quarts. 

9. In 10 h. 17 m. 18 s. how many seconds? 

10. In 3° 4:' IC' how many seconds? 

11. In 2 T. 9 cwt. how many pounds? 



Foran8TH'er% see corresponding examples in Reduction Ascendlnf . 
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12. Reduce 84 gal. 2 qt. 1 pt. to gills. 

13. How many ounces in 12 cwt. 1 qr. lb.? 

14. How many minutes in 3 wk. 5 d. 10 h. ? 

15. How many rods in 32 m. fur. 25 rd. ? 

16. How many square rods in 14 A. 1 R. 35 P.? 

17. How many cord feet in 96 cords? i 

18. How many seconds in 45° 56' W'? 

183« The preceding rule, in its application to United 
States Money, since the multipliers will be 10, 100, or 
1000, admits of an abridged operation. Thus : — 

To reduce cents to mills, annex one cipher. 

To reduce dollars to cents, annex two ciphers, and re- 
move the dollar mark and decimal point. 

To reduce dollars to mills ^ annex tiiree ciphers, and re- 
move the dollar mark and decimal point. 

To reduce dollars and cents to cents, or dollars, cents, 
and mills to mills, remove the dollar mark and decimal point. 

'19. Reduce $98 to cents. 

20. Reduce 168 cents to mills. 

21. Reduce $106 to mills. 

22. In $37.19 how many cents? 

23. Howmany cents in $136.05? 

24. Howmany mills in $1325? 

25. How many mills in 69 cents? 

26. How many mills in $215.09 ? 

REDUCTION ASCENDING. 
184« Reduction Ascending is the changing of one 
number into another of a higher denomination of equal 
value. 

How can you reduce dollars to cents ? Cents to mills ? DoUax^ 
to mills ? Dollars and cents to cents? "DoWax^, ^^Tt\a,^ ^^xw^xcS^^Nsk 
mills ? What iB Keduction Ascen^n^'^ 
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WHIT TEN EXERCISES. 

185* !• Reduce 1463 quarters to tons. 

OPERATION. Since in 4 quarters there is 1 hun- 

A^ 1 AG ^ (jr. dred, in 1463 quarters there are as 

many hundred as 4 quarters are con- 

2 0^303 3 ^f. tained times in 1463 quarters, which 

, are 365, and 3 quarters remaining. 

1 8 T. o <^^' Since in 20 hundred there is 1 ton, 

Ans, 1 8 T. S c^^' 3 Q'^' i^ 365 hundred there are as maijy 

tons as 20 Imndred are contained 
times in 365 hundred, whicli are 18, and 5 hundred remaining. 
Therefore, there are in 1463 quarters, 18 T. 5 cwt. 3 qr. 

^n\G, — Diuide the glveih number hy the nurrbber 
of its denomination required to make one of the 
next higher, and reserve the remainder, if any, 

Proeeed in liJce manner with the quotient, and so 
continue till the whole is reduced to the required 
denomination. 

The number of the required denomination, with 
the several remainders, if any, will he the answer. 

Examples, 

2. Reduce 2772 pounds 3. Reduce 1170 yards to 
to hundreds. furlongs. 

OPERATION. OPERATION. 

25)27 72 ih. 5^)1170 yd. 

2 2 



4)110 ■ . 22lh. 



T7.^2<ir. 11^^340 W^ yd. 

40)2 12 " 8W'yd-=^yd. 

5'^12rd. 
Ans, 2 7 cvd. 2 qr. 22 Ih, Ans, 5 fur. 12 rd, 4 yd, 

^Recite the Eulc. 
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In the second operation, to divide 1170 by 5^, we first reduce 
both numbers to halves, by multiplying by 2, and have 2840 lialves 
to be divided by 11 halves, which gives 212, and a rcmainiiei- of 8 
halves :^ 4. 

4. Reduce 305 pennyweights to pounds. 

5. Reduce 183073 square yards to acres. 

6. Reduce 3G1152 cubic inches to cubic yards. 

7. Reduce 1008 quarts to hogsheads. 

8. Reduce 1469 quarts to bushels. 

9. Reduce 37038 seconds to hours. 

10. Reduce 11056 seconds to degrees. 

11. In 4300 pounds how many tons? 

12. In 2708 gills how many hogsheads ? 

13. In 19600 ounces how many hundreds ? 

14. In 38040 minutes how many weeks ? 

15. In 10265 rods how many miles? 

16. How many acres in 2315 square rods? 

17. How many cords in 768 cord feet? 

18. How many degrees in 165390 seconds? 

186. The preceding rule, in its application to United 
States money, since the divisors will be 10, 100, or 1000, 
admits of an abridged operation. 

To reduce cents to dollars^ point off two figures from the 
jright, and prefix the dollar mark; to reduce mills to dol- 
lars^ point off TiiuEE figures^ and prefix the dollar mark. 

To reduce mills of two or more places of figures to cents, 
consider the figure on the right to express mills, and the 
other cents, 

19. Reduce 9800 cents to dollars. 

20. Reduce 1680 mills to cents. 

* ■ — . 

How can you reduce cents to dollars ? Mills to dollars ? Mills, 
to cents ? 
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21. Reduce 106000 mills to dollars. 

22. In 3719 cents how many dollars? 

23. How many dollars in 13605 cents? 

24. How many dollars in 1325000 mills? 

25. How many cents in 690 mills? 

26. How many dollars in 215090 mills? 

REVIEW. 

1. How many pounds in 7 T. 18 cwt. ? 

2. How many tons in 15800 pounds? 

3. How many grains in 2 lb. 11 oz. 20 gr.? 

4. How many pounds in 16820 grains? 

5. How many quarts in 32 hogsheads? 

6. How many hogsheads in 8064 quarts? 

7. How many pints in 27 hhds. 18 gal. 2 qts. ? 

8. In 13756 pints how many hogsheads ? 

9. How many quarts in 17 bu. 1 pk. 4 qt. ? 

10. How many bushels in 556 quarts? 

11. In 12 rd. 5 yd. 2 ft. how many feet? 

12. In 215 feet how many rods? 

13. Reduce 3 A. 3 R. 20 P. to square yards 

14. Reduce 18755 square yards to acres. 

15. Reduce 3 cu. yd. 9 cu. ft. 1480 cu. in. to cu. in. 

16. Reduce 157000 cubic inches to cubic yards. 

17. Reduce 506 d. 22 h. 40 min. to minutes. 

18. Reduce 730000 minutes to days. 

19. How many minutes in one common year? 

20. How many years in 525600 minutes? 



How is Reduction Descending performed ? Ans. 'By Multiplica- 
tion. How is Reduction Ascending performed? ^/i5. By Division. 
How then do their operations differ ? How is each kind of Redao* 
t/on proved? Ans. Each by the process of the other. 
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21. Reduce 14° b' to seconds. 

22. Reduce 50700 seconds to degrees. 

23. In 5 reams of paper how many sheets ^ 

24. In 2400 sheets of paper how many reams ? 

25. Reduce $46.05 to mills. 

26. In 46050 mills how many dollars ? 

27. In 20 eagles how many cents ? 

28. In 20000 cents how many eagles ? 

29. In $31.99 how many cents? 

30. In 3199 cents how many dollars? 

31. In 573 yd. 1 qr. 1 na. how many nails? 

32. In 9173 nails how many yards? 

33. In 3 miles how many inches? 

34. In 190080 inches how many miles? 

35. In 57935 mills how many dollai-s? 

36. In $57,935 how many mills? 

37. In a pile of wood 96 feet long, 4 feet high, and 4 
feet wide, how many cords? Ans. 12 cords. 

38. How many square feet in a board 20 feet long and 
2 feet wide ? Ans. 40 square feet. 

39. What cost 1 quarter-hundred of beef, at 9 cents a 
pound ? 

Solution. — Since 1 quarter hundred is 25 pounds j 1 quarter- 
hundred of beef, at 9 cents a pound, will cost 25 times 9 cents, 
which are 225 cents, or $2.25. Therefore, it will cost $2.25. 

40. What cost a barrel of flour, at 6 cents a pound ? 

41. What is the value of a rectangular lot, 40 rods 
long, and 20 rods wide, at 50 cents a square rod ? 

42. In a block of stone, 6 feet long and 2 feet square, 
how many cubic feet? Ans. 24 cu. ft. 

Review. — Recite the Table of United States Money. (GO A Csi. 
Avoirdupois Weight. (161.) Of Troy N^g\^\\V« V>t>'i.>) ^l^xs^a^-^ 
Measure. (153') 
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43. How many grains iij 15 silver spoons, each weigh- 
ing 6 pwt. 15 gr.? Ans 2385. 

44. What is the cost of levelling a plat of ground, 20 
rods long and 20 rods wide, or 20 rods square, at 25 
cents a square rod? Ans. $100. 

45. What is the value of a pile of wood 20 feet long, 
6 feet high, and 4 feet wide, at 50 cents a cord foot ? 

Ans. $15. 

46. What will it cost to pave with marble the floor 
of a room, 4 yards square, at $1.25 per square foot? 

47. How many hundred- weight of sugar, at 15 cents 
a pound, can be bought for $20.40? 

Solution. — There will he as many pounds as 15 cents are con* 
tained times in $20.40, or in 2040 cents, which are 136 ; and as 
many hundred-weight as are in 136 pounds, or 1 cwt, 1 qr. 11 lb. 
Therefore, there can be bought 1 cwt. 1 qr. 11 lb, 

48. How many hogsheads of molasses, at 12 cents a 
quart, can be bought foi $75.12? 

Ans. 2 hlid. 30 gal. 2 qt. 

49. If the heart beat 70 times in a minute, how many 
days will be required for it to beat 705600 times? 

Ans. 7 days. 

50. If a ship can sail at the rate of 8 miles an hour, 
how many weeks will be required for it to sail 4448 miles t 

Ans. 3 wk. 2 d. 4 h. 

51. If a comet move through 10° in one day, how 
many signs will it move through in 14 days ? 

Ans. 4 S. 20° 

52. • If 9 candles can be made from 1 pound of tallow, 
how many dozen can be made from 60 pounds ? 

Ans. 45 dozen. 

Review. — Recite the Table of Square Measure. (159.) Of 
-Solid Measure. (168.) Of Time Measure. (166.) Of Circular 
Measure, (175.) 
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53. How many minutes in an average year of 365 days, 
6 hours? Ans 525960 m. 

54. How many hours from the 12th of January to the 
24th of the next April in a common year ? 

Ans. 2448 h. 

Solution. — There will be as many days 05 are between ih6 
dates; 31 days in January less 12 days =z 19 days; 19 days 
in Jan. -\- 28 days in Feb. -j- 31 days in Mar. -f- 24 days in 
Apr, = 102 days ; and since there are 24 hours in 1 dayj there 
will be 102 times 24 hours, or 2448 hours. There/ore, there wiU 
be 2448 hours. 

55. In leap year how many hours from the 8th of Janu- 
ary to the 12th of December? Ans. 8136. 

56. What is the value of 2 R. 10 P. of land, at 6 cents 
per square foot? 

57. What will 3 T. 5 cwt. 20 lb. of iron cost, at 3 cents 
a pound ? 

58. At 3 cents a pound, how many tons of iron can be 
bought for $195.60? 

59. How wide must be the floor of a rectangular room, 
whose length is 8 yards, to require 48 square yards to 
cover it? Ans. 6 yards. 

Here, the 48 is evidently the product of the length and the width, 
and if we divide the 48 by the length given, or 8, we have the width 
required. 

60. How long must a piece of land be, whose width i 
20 rods, to contain just 5 acres? Ans. 40 rods. 

61. What cost 645 pounds of potatoes, at 20 cents a 
peck? 

Review. — Recite the Table of Liquid Measure. C>^^^ ^\^^x^ 
Measure. (1G5.) 
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62. How many pounds of potatoes, at 20 cents a peck, 
can be bought for $8.60? 

63. How many days will it take to count a million of 
dollars, at th.e rate of a hundred a minute? 

Ans. 6 d. 22 h. 40 m. 

64. How many cords in a pile of wood 9 feet long, 8 
feet high, and 4 feet wide ? Ans. 2 c. 2 c. f. 

65. A pile of wood is 4 feet wide, and 4 feet high ; how 
long must it be to contain 2 cords? Ans. 16 feet- 
Here, the product of the length, width, and hight is equal to the 

number of cubic feet in 2 cords, or 128 cu. ft. X 2, which is 256 cu. 
ft. ; and if we diride the 256 by the product of the width and hight, 
which is 16, we have the length required. 

66. How high must a range of wood, 20 feet in length 
and 4 feet wide, be piled to make 5 cords ? 

Ans. 8 feet. 

67. How many times will a wheel 18 ft. 4 in. in cir- 
cumference turn, in going 100 miles? 

Ans. 28800 times. 

68. How many loaves of bread can be made from 
1 barrel and 4 ]X)unds of flour, allowing 10 ounces to 
a loaf? Ans. 820. 

69. How many shingles will be required to cover the 
side of a roof 30 feet by 20 feet, allowing that 1 thou- 
sand just cover 100 square feet? Ans. 6 thousand. 

70. How many days of 10 hours each may be saved 
for study, in 10 yeara of 365 days each, by rising 30 min- 
utes earlier each day? Ans. 182 d. 5 h. 

71 . How much will 3 cords 7 cord feet of oak wood cost, 
at $1 per cord foot? 

72. How many weeks are there in 1000000 seconds? 

Ads. 1 wk. 4 d. 13 h. 46 min. 40 sec. 
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COMPOUND NUMBERS. 

187. A Simple Number is of a a single denomination ; 
as, 5 dollars, 8 yards, 4 books. 

188. A Compound Number is of two or more denomi- 
nations of the same general nature ; as, 5 dollars 50 
cents ; 4 yards 2 feet 6 inches ; 12 hours 20 minutes. 

The methods of adding, subtracting, multiplying, and 
dividing simple numbers apply, with some modifications, 
to compound numbers. 

ADDITION. 

189. 1- Let it be required to find the sum of 5 cwt. 2 qr. 
10 lb., 2 cwt. 2 qr. 17 lb., and 10 cwt. 3 qr. 21 lb. 

For convenience, we write the numbers 
so that denominations of the same kind 
stand in the same column, and begin at 
the right to add. 

21, 17, and lOlb. are 48 lb., which, re- 
duced, gives 1 qr. 23 lb. ; we write the 
Ans. 10 23 23 lb. and add the 1 qr. in with quarters. 

1, 3, 2, and 2 qr. are 8 qr., which, reduced, gives 2 cwt. qr. ; w^ 
write the 0, and add the 2 cwt. with the hundred-weights. 

2, 10, 2, and 5 cwt. are 19 cwt., which we write. 
Therefore the sum required is 19 cwt. qr. 23 lb. 

Rule. — Write the numbers so that units of the- 
sajne denomination shall stand in the same 
column. 

Beginning at the right, add each column, and 
reduce the sum to the next higher denomination; 
write the remainder^ if any, and add the quotient 
with the next column. 

What is a Simple Number? A Compound Number? Kovi dsv^^s^x 
write the numbers? How do you aAd^ ^^'^XxaXK'^xXx^^NiNRX 
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cwt. qr. 


lb. 


5 2 


10 


2 2 


17 


10 3 


21 
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Proof. — The same as in simple numbers. 

JExantples. 

(2.) (3.) 

cwt. qr. lb. oz. lb. oz. pwt. gr. 

2 1 10 21 8 19 20 
5 3 16 15 10 4 11 16 
1 1 2 9 13 0.5 



9 







18 


11 


42 


2 




11 


17 


rd. 

1 


yd. 

3 


a.) 


ft. 
.2 


in. 
1 


M. 

6 


ftir, 

5 


(5.) 

1 


1 

rd. 
16 


yd. 
3 


16 


4 




2 


11 


5 







23 




8 


20 


2 




1 


10 


10 


3 




19 




2 


39 










10 














A. 

27 




(6.) 
R. 

2 




P. 

31 


A. 

41 


- 


a.) 

R. 

2 




p. 

28 




35 




3 




24 


27 




1 




31 




22 




1 




17 


51 









19 




45 









29 


42 




1 




25 





131 21 



(8.) 




(9.) 




(10.) 


C. cu. ft. 


cu. yd. 


cu. ft. 


cu. in. 


T. cu. ft, 


5 100 


6 


21 


1220 


15 25 


3 27 


4 


10 


1531 


7 16 


3 13 


9 


11 


160 


24 


7 20 




9 


30 


3 15 


19 32 








27 



What is the Proof? 
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hhd. 
3 


gal. 

16 


(11.) 

qt. 

2 


pt. 


gi. 

1 


hhd. 

5 


gal. 



(12.) 

qt. 

3 


pt. 
1 


gi 
2 


4 


20 


3 




3 


. 8 


50 


2 


1 







41 


1 




3 


6 


25 


1 





3 


6 










1 




46 


2 


1 


2 


14 


16 


1 



















70 



(13.) 



1 



1 



(14.) 



bu. 

23 


pk. 

3 


pt. 
5 


qt. 

1 


bu. 

31 


pk. 
3 


pt. 
6 


qt. 
1 


10 


2 


6 


1 


25 


1 


4 


1 


16 


1 


3 


1 


32 


2 


2 


1 


20 


1 


2 





4 


3 





1 



22 



(15.) 



28 



59 



(16.) 



d. 


h. 


m. 


8. 


d. 


h. 


m. 


8. 


5 


13 


39 


42 


4 


11 


39 


28 


6 


20 


29 


45 


7 


. 23 


19 


19 


4 


22 


19 


33 


5 


21 


40 


29 


4 


17 


59 


59 


2 


13 


10 


32 



(17.) 



s. 


o 


/ 


II 


2 


10 


25 


40 


1 


11 


55 





1 


4 


3 


10 


1 





15 


23 


5 


26 


39 


13 



(18.) 



s. 


o 


/ 


II 


4 


14 


16 


25 


1 


10 


24 







12 





17 


3 


9 


10 


a 



162 OOMPOUND NUMBERS. 

19. What is the sum of 1 T. 5 cwt. 3 qr. 10 lb., 7 cwt 
20 lb., and 5 T. 3 qr. ? Ans. G T. 13 cwt. 3 qr. 5 lb. 

20. What is the sum of 4 yd. 2 ft. 6 in., and 5 yd. 1 ft. 
11 inches? ^ Ans. 10 yd. 1 ft. 5 in. 

21. What is the sum of 9 oz. 18 pwt. 11 gr., 4 oz. 1& 
pwt. 20 gr., and 1 oz. 23 gr. ? 

Ans. 1 lb. 3 oz. 19 pwt. 6 gr. 

22. Two men leave the same place and travel, the one 
north 65 m. 5 fur. 30 rd., and the other south 82 m. 6 fur. 
16 rd. ; how far were they then apart? 

Ans. 148 m. 4 fur. 6 rd. 

23. A farmer raised in one field 103 bu. 3 pk. 2 qt. of" 
corn ; in a second 205 bu. 6 qt., and in a third 310 bu, 
3 pk. ; how much did he raise in all? 

Ans. 619 bu. 3 pk. 

24. A ship sailed 15° 50' 50' at one time, and 31° 1&' 
10'', in the same direction, at another ; how many degrees 
was it then from the place of departure ? 

Ans. 47° 10'. 

SUBTRACTION, 

190. !• I^et it be required to find the diflference be*, 
tween 19 cwt. 2 qr. 17 lb., and 15 cwt. 3 qr. 15 lb. 

OPERATION. -^^^ convenience, we write the sub- 

^^ jjj trahend under the minuend, so that 

^ q (n -I ty denominations of the same kind stand 

^ ^ ^^ in the same column, and begin at the 

•^^ ^ •^'^ right to subtract 

Ans. 3 3 2 151b. from 171b. leaves 21b., which 

we write. 
We cannot take 3 qr. from 2 qr., but we can take 1 cwt. from the 
19 cwt., leaving 18 cwt., and the 1 cwt. taken is 4 qr., which added 

How are the numbeta written ? 
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to the 2 qr. makes 6 qr. ; 3 qr. from 6 qr. leaves 3 qr., which we 
write. 

15 cwt. from 18 cwt. leaves 3 cwt., which we write. 

Therefore, the difference required is 3 cwt. 3 qr. 2 lb. 

Instead of making the upper number, 19 cwt., less by 1, the result 
would have been the same, if we had increased the corresponding 
lower number, 15 cwt., by 1. 

Rule. — Write the less number under the greater, 
80 that denominations of the same kind shall stand 
in the same column. 

Beginning at the right, subtract eaxih denomina- 
tion of the subtrahend from the corresponding^ de-' 
nomination of the minuend. 

If the number of any denomination in the sub^ 
trahend is greater than that of the same denominar- 
tion in the minuend, increase the upper number by 
as many units of that denomination as make one 
of the next higher, before subtracting; and consider 
the number of the next higher denomination of the 
m/inuend diminished by one. 

Proof. — The same as in simple numbers. 

Examples* 





(2.) 










(3.) 






T, 


cwt. 


qr. 


lb. 


cwt. 


qr. 




lb. 


oz« 


From 14 


17 


2 


IG 


3 










14 


Take 11 


19 


3 


14 


1 


3 




20 


15 


2 


17 


3 


2 


1 







4 


15 



Review. — For what is Square Measure used ? (159.) Solid Meas- 
ure? (163.) Liquid Measure ? (164.) Dry Measure? (165.) What 
is Time ? (166.) For what is Circular Measure used? (176.) 

How do you subtract? How do you proceed when any number 
of the minuend exceeds the number of the same denomination m 
the subtrahend? *>What is the Rule ? TIvg "PTOoi*t 
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(^.) 






(5.) 






(G.) 




or. pwt. 


gr. 


lb. 


oz. 


pwt. 


yd. 


ft. 


in. 


From 9 16 


11 


4 


11 


6 


4 


1 


, 9 


Take 4 19 


21 


2 


10 


11 


3 


2 


11 



16 



14 



10 





(7.) 










(8.) 




fur. 


rd. yd. 


ft. 




R. 


p. 


sq. yd. sq. ft. 


sq,i&. 


From 7 


3 


2 




3 


25 


6 8 


116 


Take 4 


30 4 


1 




2 


24 


10 4 


100 


2 


9 41 


1 


in. 


1 





26J 4 


16 


• 


1 

2 


1 


6 






i 2 


36 


2 


9 4 

(9.) 


2 


6 


1 





26 6 

(10.) 


52 


hhd. 


gal. qt. 




pt. 




hhd. 


gal. qt. 


pt. 


From 23 


50 2 




1 




19 


44 2 





Take 12 


51 1 




2 




6 


21 3 


1 



10 



62 







(11.) 

bu. pk. 

From ^7 2 


qt. 




bu. 
54 


(12.) 

pk. 



qt. 




(13.) 
ch. bu. 

31 19 


Take 19 3 


7 


16 


3 


5 


14 26 



17 



2 





(14.) 




c. y. 


d. 


h. 


m. 


From 3 


300 


23 





Take 1 


350 





40 



316 22 20 



c. y. 



d. 



(15.) 
h. 



m. 



16 250 20 45 16 
14 300 22 15 17 
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16. From a chest containing 30 lb. 10 oz. 11 dr. of tea, 
have been taken 9 lb. 15 oz. 15 dr. ; what quantity re- 
mains? Ans. 20 lb. 10 oz. 12 dr. 

17. From a piece of calico containing 32 yd. 2 qr. "2 
na., there have been cut off for a dress 11 yd. 3 qr. 2 na, ; 
how much remains? Ans. 20 yd. 3 qr. 

18. From a pile of wood containing 19 C. 86 cu. ft., 
there have been sold 13 C. 96 cu. ft. ; how much remains? 

Ans. 5 C. 118 cu. ft. 

19. A farmer raised 106 bushels of wheat, and sold 36 
bu. 3 pk. 2 qt. 1 pt. ; how much had he left ? 

Ans. 69 bu. 5 qt. 1 pt. 

20. If it were possible for a ship to sail around the 
world by a direct course, how much of its 360° of circum- 
ference would remain to be completed when 196° 55' 42" 
had been accomplished? Ans. 163° 4' 18'\ 

191 • The rule applies to finding the difference between 
two dates. 

21. A man was born May 16, 1819 ; how old was he 

April 9, 1865? 

We write the number of the year, 

OPERATION. , , , ^ , ,. , 

months, *ana days of the earner date 

J' f:f % r^ under that of the year, months, and 

J. o O O Jj- V ^g^yg Qf ^jjQ later date, and count as 

J- o -L ^ O 1 V many days to a month as are in the 

Ans, AS 10 2 A ""^onth next earlier than thai named 

in the later date. 
Here that month lias 31 days. 

It is quite common to count every month as containing 30 days, 
which, in this case, would have given the difference 1 day less, and 

to that extent wanting in exactness. 

— — . 1 

Review. — What is a number ? (11. ) A Simple Number? (187.) 
A Compound Number? (188.) 
Explain the method of fiachng the ^tSQTQXtfi^>a^\w^'K^v«'5k ^^*w^* 



OPERATION. 




bu. 


pk. 


qt. 


pt- 


4 


3 

• 


4 


1 

7 
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22. A note was given April 30, 1865, and paid March 
17, 1866 ; how long did it run? 

23. Required the time between the discovery of Amer- 
ica by Columbus, Oct. 12, 1492, and the Declaration of 
Independence, July 4, 1776. 

MULTIPLICATION. 

192. 1. Let it be required to find the product of 4 bu. 
3 pk. 4 qt. 1 pt. multiplied by 7. 

For convenience, we beg^ with the 
lowest denomination to multiply. 7 
times 1 pt. are 7 pt., which equal 3 
qt. 1 pt. ; we write the 1 pt., and re- 
serve the 3 qt. to add to the prod- 
Ans. SJf 7 1 uct of the quarts. 

7 times 4 qt. are 28 qt. wliich, with the 3 qt. added, are 31 qt., or 
3 pk. 7 qt. ; we write the 7 qt., and reserve the 3 pk. to add to the 
product of the pecks. 

7 times 3 pk. are 21 pk., wliich, with the 3 pk. added, are 24 pk., 
or 6 bu. pk. ; we write the pk., and reserve the 6 bu. to add to 
the product of bushels. 

7 times 4 bu. are 28 bu., which, with tlie 6 bu. added, are 34 bu., 
which we write. 
Therefore the product required is 34 bu. pk. 7 qt. 1 pt. 

Rule. — Beginning at the right, multiply each de- 
nomination of the compound number in its order, 
and reduce each product to the next higher denomi- 
nation; write the remainder, if any, underneath^ 
and add the quotient to the next product. 

Proof. — The same as in simple numbers. 

1 ■ - ■ - - - . - - ■ ■ p 

With wliich denomination do you begin to multiply ? How do you 
induce each product ? ®liecite the Rule. 
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X!x€nnple», 












(2.) 










(3.) 




owt. 


qr. 


lb. 


oz. 




T. 


cwt 


qr. 


lb. 


4 


2 


16 


10 
4 




17 


16 


3 


10 
6 


18 


2 


16 


8 














(4.) 










(6.) 




Uk 


oz. 


pwt. 


qr. 




lb. 


oz. 


pwt. 


qr. 




4 


10 


5 

4 




14 


9 


14 


17 
5 




(6.) 






(7.) 






(8.) 




yd. 


ft. 


in. 


m. 


fur. 


rd. 




yd. qr. 


letiifl. 


4 


1 


2 


2 


7 


30 




5 3 


2 






12 






6 






17 



52 2 98 1 2 

9. How many acres in an estate consisting of 5 farms, 
each measuring 70 A. 2 R. 14 P. ? 

Ans. 352 A. 3 R. 30 P. 

10. How much wood in 4 ranges, each containing 5 
cords, 6 cord feet? Ans. 23 C. 

11. How much wine in 6 casks, each containing 49 gal. 
2 qt. 1 pt. ? Ans. 297 gal. 3 qt. 

12. How much grain in 15 barrels, each containing 3 
6u. 1 pk. 4 qt. ? 

13. Multiply 64 wk. 17 h. 38 m. by 11. 

> — II 

Review. — How is Addition of Compound Numbers proved! 
Subtraction of Compound Numbers ? 
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14. Required the weight of 3 dozen of silver spoons, 
if each dozen weigh 2 lb. 6 oz. 12 pwt. 3 gr. 

Ans. 7 lb. 7 oz. 16 pwt. 9 gr. 

15. If a planet nove 2° 58' W per day, how far will 
it move in 56 days? Ans. 166° 17' 20''. 

16. If you should sleep 8 h. 15 m. 30 s. daily, how 
much will 3^ou sleep in 7 days ? 

17. What is the weight of 6 chests of tea, each weighs 
ing 2 qr. 16 lb. 8 oz. ? Ans. 3 cwt. 3 qr. 24 lb. 

18. How much land in 9 equal wood-lots of 113 A. 3 R. 
25 P. each? Ans. 1025 A. R. 25 P. 

19. If you have for labor and recreation 16 h. 47 m. 
30 s. each day, how many full days have you for that pur- 
pose in 8 days? Ans. 5 d. 14 h. 20 m. 



DIVISION. 

193. 1. Let it be required to find the quotient of 34 
bu. pk. 7 qt. 1 pt. divided by 7. 

OPERATION. For convenience, we begin with 

bu. pk. qt. pt. the highest denomination to di- 

7J34 7 1 vide. One seventh of 34 bu. is 

4 bu., with a remainder of 6 

4' ^ 4- ■'- bu., equal to 24 pecks; we 

write the 4 bu., and add the 24 pecks to the peck in the dividend. 

24 pk. and pk. are 24 pk., and one-seventh of 24 pk. is 3 pk., with 

a remainder of 3 pk., equal to 24 quarts; we write the 3 pk., and 

add the 24 quarts to the 7 quarts in the dividend. 24 qt. and 7 qt. 

are 31 qt., and one-seventh of 31 qt. is 4 qt. with a remainder of 3 

qt., equal to 6 pints ; we write the 4 qt., and add the G pints to the 

1 pint of the dividend. 6 pt. and 1 pt. are 7 pt., and one- seventh of 

7 pt. is 1 pt., which we write. 

*— — • » 

Where do you begin to divide ? 
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Rule. -^Beginning at the left, divide each denomi- 
nation of the dividend, in its order; write the quo- 
tient, and reduce the remuinder, if any, to the next 
lower denomination, adding the same to that de- 
nomination in the dividend, before dividing it. 

Proof. — The same as in simple numbers. 

When the divisor and dividend are both compound, or not 
of the same denomination, they must be reduced to the same 
denomination ; and then the division is that of simple numbers. 

Examples. 
(2.) (3.) 

cwt. qr. lb. oz. T. cwt. qr. lb. 

4)18 2 16 8 7)2 15 1 21 



4 


2 


16 


10 












lb. 

4)1 


(4.) 

oz. 

6 


pwt. 




gr. 
20 




lb. 

9)16 


oz. 

3 


(5.) 
pwt. 

11 


gr. 
20 




4 


10 


5 




1 


9 


14 


15^ 


M. 

8)41 


(6.) 
fur. 

6 


rd. 
16 


yd. 

2)52 


(7.) 

ft. 
2 


in. 



11) 


(8.) 

ftir. rd. 

35 10 


yd. 
1 



5 1 32 3 8 1t\ 

9. I have 352 A. 3 R. 30 P., which I wish to divide 
into 5 equal farms ; how many acres will there be for 
each? 

10. Divide 69 sq. ft. 36 sq. in. by 9. 

Ans. 7 sq. ft. 100 sq. in. 
».. . ■■ ' 

**Recite the Rule. What must be done when the divisor and dij^- 
idend are both compound, or not of the ^aiue ^'etvwcssL'a.>C\<a^^ 
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11. Divide 6 T. 11 cwt. 3 qr. 16 lb. by 8. 

Ans. 16 cwt. 1 qr. 23| lb. 

12. If 9 casks contain 412 gal. 3 qt. 1 pt., how much 
is that to a cask ? Ans. 45 gal. 3 qt. 1 pt; 

13. If 3 dozen spoons weigh 7 lb. 7 oz. 16 pwt. 9 gr., 
what is the weight of each dozen ? 

Ans. 2 lb. 6 oz. 12 pwt. 3 gr. 

14. If 23 cords of wood be put into 4 equal ranges, how 
much will be in each range ? 

194. When the divisor is large, it is often convenient to 
write out the operation, after the manner of long division. 

15. Divide 178 bu. 1 pk. 16. Divide 286 m. 6 fur. 
by 23. by 31. 



OPERATION. 




OPERATION. 


23)178bu. Ipt. 


(r*». 


3 1)286 m. eM.iSm. 


161 




279 


17 




7 


4 




8 


68 




56 


1 




6 


23)69(3plc. 




31)62(2fur. 


69 




62 


Ans. y bu 


■ 3 pJc- 


Arts. Q m. ^ fur. 



17. If a boarding-house requires 175 gal. 2 qt. of 
molasses in 52 weeks, how much is required a week ? 

Ans. 3 gal. 1 qt. 1 pt. 



When the divisor is large, how is it often convenient to proceed ? 
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18. Divide 675 yd. 3 qr. by 17. Ans. 39 yd. 3 qr. 

19. If 15 loads of hay weigh 16 T. 10 cwt., what is the 
Weight of 1 load ? Ans. 1 T. 2 cwt. 

20. If the moon moves in 29 days 382° 6' 55'', how 
much is the daily motion? Ans. 13° 10' 35''. 

REYIEW. 

1. Reduce 15 cwt. 3 qr. 11 lb. to pounds. 

2. Reduce 13120 rods to miles. Ans. 41 miles. • 

3. Required the cost of 5 tons of iron, at 6 cents a 
pound. Ans. $600. 

4. How many hundred-weight of flour can be bought, at 
4 cents a pound, for $7.48 ? Ans. 1 cwt. 3 qr. 12 lb. 

5. If a man travels one day 30 m. 2 fur. 23 rd., and 
another day 27 m. 3 fur. 17 rd., how far does he travel in 
all? Ans. 57 m. 6 fur. 

6. If a merchant cut 11 yd. 3 qr. from a piece of calico 
containing 30 yd. 1 qr. 2 na., how much will remain ? 

7. If, from a cask containing 64 gal. 2 qt. 1 pt. 2 gi. of 
molasses, there should leak out 11 gal. 3 qt. 1 pt. 1 gL, 
how much would remain in the cask ? 

Ans. 52 gal. 3 qt. pt. 1 gi. 

8. What is the weight of 3 dozen silver forks, each 
fork weighing 4 oz. pwt. 6 gr. ? 

Ans. 12 lb. oz. 9 pwt. 

9. How much must be paid for 2 ch« 28 bu. of coal, at 
25 cents a bushel? Ans. $25. 

10. Bought 3 pieces of cloth, each containing 42 yd., 
of which were sold one piece, and 27 yd. 1^ qr. of another ; 
what quantity remained ? 



Review. — What is Reduction ? (180.) Reduftt\o\\. I^^rrm^^xs^sj;^ 
(181.) Redaction Ascending 1 (182.) 
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11. How much older is John than James, John's birth 
having been on the 20th December, 1858, and James' on 
the 10th of August, 18G3? Ans. 4 yr. 7 mo. 21 d. 

12. If a man can lift 201 lb. 12 oz., and that is 8 times 
what a boy can lift, how much can a boy lift ? 

Ans. 1 qr. 3 oz. 8 dr. 

13. How many square yards of carpeting will it take 
for a room 2G ft. by 32 ft. ? Ans. 92 sq. yd. 4 sq. ft. 

. 14. If a steamer can cross the Atlantic, the distance 
being 3174 miles, in 15 days, what is her daily speed? 

Ans. 211 m. 4 fur. 32 rd. 

15. A milkman left 2 gal. 3 qt. 1 pt. of milk at a 
boarding house, every morning for 6 days ; what quantity 
did he leave in that time? Ans. 17 gal. 1 qt. 

16. Into how many house-lots, of 76 square rods each^ 
can a field of 29 acres 40 square rods be divided? 

Ans. 61, and 44 square rods remaining. 
17 How much must be paid for a range of wood 100 
feet long, 4 feet wide and 4 feet high, at $7.50 per cord? 

18. How many days from March 4, 1871, to April 1, 
1873? Ans. 759. 

19. A man traveled one' day, 15000 rods, another day, 
31^ miles, and the third day, 25 miles, 80 rods. How 
many miles in all did he travel ? Ans. 103f . 

20. One quarter of an ox weighed 2 cwt. 2 qr. 6 lb., 
and the other three quarters weighed S^ times as much. 
What was the entire weight ? 

21. Multiply 24 d. 8 h. 42 m. 40 s. by 15, using its 
factors. Ans. 865 d. 10 h. 40 m, 

22. Into how many lots of 3 A. 90 sq. rd. each, can a 
a farm of 174 A. 100 sq. rd. be divided? 

Ans. 49, and 10 square rods remaining. 
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PEEOEITTAGE. 

195. 1. How much is one hundredth of 100? Of 200? 

2. How much is two hundredths of 100? Three hun 
dredthsof 100? 

3. How many, hundredths of 100 is 1 ? Are 2? 

4. How many hundredths of 1, is ^V? Is J-? Is 1? 

5. How many hundredths of 1 is expressed by .03? 
By .06? By .25? 

196 • Percentage is the process of computing in hun- 
dredths. 

The term per cent.^ from per, by or on, and centum^ 
hundred, means by or on a hundred; and 1 per cent, is 1 
hundredth ; 2 per cent., 2 hundredths ; etc. 

The Bate per cent, is the number of hundredths de- 
noted by the per cent. 

Any rate per cent, may be expressed in the form 
of a decimal or of a common fraction. Thus, 

1 per cent, is written .01, or y^tj 



5 per cent. ' 


.05, ' 


T^TT 


10 per cent. ' 


.10, ' 


' -1^ 


25 per cent. ' 


.25, ' 


' 1^ 


100 per cent. ' 


' 1.00, ' 


' iU 


125 per cent. ' 


1.25, ' 


' m 



^ per cent, is .00 J, or .005 ; I per cent, is .00j[ , oy 
,0025 ; i per cent, is .00^, or .00125, etc. 
The Sign % is used for the word per cent. 



What is Percentage ? What is the term per cent, from ? What 
does it mean ? How may any rate per cent, be exiH-essed ? 
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PERCENTAGB. 



The Percentage of a number is such a part of it as is 
denoted by the ^er cent. 

The Base of percentage is the number upon which the 
percentage is computed. 



1. 4 %. 

Ans. .04. 

2. 6 %. 

Ans. .06. 

3. 9 %. 



EXERCISES, 

Write decimally 

4. 5x%. 
Ans. .055. 

5. 2i %. 
Ans. .0225. 

6. iV%. 



7. 107 %„ 
Ans. 1.07, 

8. 160 %. 
Ans. 1.60, 

9. 115 %. 



Write in form of a common fraction in its lowest 
terms : — 



10. 8 %. 



Ans. 2^. 

11. 20 %. 

Ans. ^. 

12. 50 %. 



13. 37^ %. 

Ans. %. 

14. 75 %. 

Ans. f . 

15. 90 %. 



MENTJlL exemcxses. 



16. no %. 

Ans. f^. 

17. 150 %. 

Ans. ^. 

18. 125 %. 



1. What is 5 per cent, of 10 bushels? 



Solution. — Since 1 per cent, of 10 bushels is 1 hundredth of 
10 bushels J b per cent, will he 5 hundredths of 10 bushels, which is 
50 hundredths of 1 bushel, or ^ of a bushel, Th.erefore, 6 per 
cent, of 10 bushels is h of a bushel, 

2. How much is 9 per cent, of 10 yards ? 

3. How much is 6 per cent, of 12 dollars? 



. Kevibw. — What is a Decimal Fraction? (172.) What is the de- 
Dominator of a Pecimal Fraction? (174.) 
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4. If you earn $24, and spend 4 per cent, of it, how 
much will you have left? 

5. If I receive $4 profit on $100 of investment, how 
much is that on $7 ? t 

Solution. — If the profit on $100 is $4, the profit on 1 dollar 
hoill be 1 hundredth of $4, and on $7 it mil be 7 times 1 hundredth 
of9i, which is $^, or $.28. Therefore, if the profit on $100 is 
$4, on $7 i^ is $.28. 

6. If I lose 11 yards of cloth on 100 yards, how much 
do I lose on 10 yards? 

7. Whqn I gain $6 on $100, how much do I gain on 
$30? 

8. Bought some articles for $100, and sold them for 
$112 ; how much do I gain on $5? 

9. What per cent, of 25 is 5? 

Solution. — Since 25 is 100 per cent, of itself lis -j^ of 100 
per cent,, and 5 is 5 times -j^ of 100 per cent,, or -^ of 100 per 
cent,, which is \ of 100 per cent., or 20 per cent. Therefore, 5 is 
20 per cent, of 25, 

10. What per cent, of 50 tons is 20 tons? Of 50 tons 
is 30 tons ? 

11. What per cent, of $35 is $7? Of $40 is $30? 

12. If the cost of raising corn is 9 bushels to every 27 
grown, what is the cost per cent. ? 

13. What per cent, of 28 bushels is 7 bushels? 

14. If a bank receive $7 for every $100 lent, what per 
cent, does it receive ? 

15. If you should spend $6 for every $50 you earn, 
what per cent, of your earnings would you spend ? 

16. Bought a watch for $100, and sold it for $120; 
what per cent, did I make ? 
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WJtITTEN EXJERCiaES. 

Case I. 
To find any ^er Cent, of a A^fnder* 

197, 1. What is 3 per cent, of $220? 

OPERATION. 

4t o n Since 1 per cent, of $220 is 1 hundredth of 

^^ JU ^220, 3 per cent, will be 3 hundredths of $220, 

'03 which is $220 X .03, or $G.GO. Therefore, 8 



Atis. $6.60 P*^^ ^^°*' ^^ ^^^^ ^^ ^^•^^* 

^\iX^^ — Multiply the given numher hy the rate 
per cent. 



EdMvntples, 

What is 

2. 5 % of $72? 

Ans. $3.60. 

3. 8 % of $90? 

Ans. $7.20. 

4. 6 % of $112? 

5. 9 % of $38? 



6. 3i of 164 yd.? 
Ans. 5.74 yd. 

7. 5 J- % of 8.75 bu.? 
Ans. .459-}- bu. 

8. 7 % of 330 lb. ? 

9. 20 % of 416 cu.ft.? 



10. A farmer raised 160 bushels of apples, and sold 80 
per cent, of the whole ; how many did he sell ? 

11. Of $500, I have invested in the United States 
stocks 40 per cent., and the balance in land ; how much 
have I invested in stock, and how much in land ? 

Ans. Stock $200 ; land $300- 

12. From a deposit of $1800 in a bank, I have taken 
out 62 per cent. ; how much remains? Ans. $684. 

r - ■ - « 

iJiplain the operation. What is the Rule? 
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Case II. 

To find the ^er Cent, one JV^mber is of Another. 

198. !• What per cent, of 16 yards is 4 yards? 

OPERATION. Since 16 is 100 per cent, of it- 

A X 100 ^®^^» 1 is ^ of 100 per cent., and 4 

= 25, Ans, is 4 times ^, or ^, of 100 per 

^0 cent., which is \ of 100 per cent., 

J or 25 per cent. Therefore, 4 yards 

is 25 per cent, of 16 yards. 

YkXAAr. — Multiply the nwmber denoting the per- 
centage hy 100, and divide by the numher on 
which the percentage is reckoned, 

Examples, 

What per cent, is 



2. 6 of 50? 

Ans. 12 per cent. 

3. 7 of 140? 

4. 9 of 150? 

5. 15 of 90? 



6. 7 1b. of 56 1b.? 

Ans. 12 J per cent. 

7. $12 of $60? • 

8. 25 men of 225 men? 

9. 21 miles of 280 miles ? 



10. If American gold coin is 9 parts pure gold to 1 part 
alloy, what per cent, is alloy? • Ans. 10. 

11. If a miller takes 4 quarts toll for grinding 32 
quarts, what per cent, is the toll? Ans. 12 J. 

12. A farmer's flock of 120 sheep was increased to 156 ; 
what was the increase per cent. ? Ans. 30. 

13. I have a farm of 160 acres ; 120 acres of it is under 
cultivation ; what part is that of the whole? Ans. 75. 

14. John is 12 years old, and his father 54 years ; what 
per cent, is John's age of that of his father? Ans. 22f. 

Explain the operation Recite the "Rv\\s.» 
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15. I Bad 160 tons of coal, and sold 40 tons ; what pei 
cent, of what I had did I sell ? Ans. 25. 

COMMISSION. 

199* A Commission Mercliant^ or Factor, is a peison 

T, ho buys or sells goods for another. 

200* Commission is the percentage paid a commission 
merchant, or agent, for the transaction of business. 

Commission is reckoned at a certain rate per 
eeBt upon the sum expended or received, 

201. 1. A commission merchant sells coal to the 
amount of $550 ; what is his commission at 2 per cent. ? 

OPERATION. 



M ^,^ ^ Since the commission on ^1 is .02 of a dol- 

^ ^'^ ^ lar, on $550 it will be 2 hundredths of $550, 

'0^ or $550 X .02, which is $11. Therefore, his 

Ans^ £7700 commission on $550, at 2 per cent., is $11. 

Rule. — Multiply the given sum by the numher of 
per cent., expressed decimally. 

2. How much must be paid for purchasing goods to the 
amount of $350, at 3 per cent, commission? 

3. An agent sells goods to the amount of $1244 ; what 
is his commission at 2 J per cent. ? 

4. An auctioneer sold property to the amount of $1780 ; 
what were his fees at 1 J per cent. ? 

What is a Commission Merchant, or Factor ? What is Commis- 
sion ? ^xplaic the operation. Recite the Bule. 




PROFIT AND LOSS. 
2ft2. Profit and Iioas is the process of estimating the 
gain or loss on capital employed in business. 



Case I, 
To^nd the Amonnl of Profit or Loss at any Ter Cent. 

203. 1- IF a merciiant buys goods to tlie amount of 
(1248, and seils tliem at a profit of 20 per cent., liow 
much does he gain? 

OPERATION. Since the pcoflt is 20 per cent, of $1248, 

01B48 it must be 20 hundredths of 81218, or 

^^Q 61348 y. .20, which ia 8219.G0. There- 

fore, the ga^it on S1248, at 20 per cent. 

Ant. $2Jf.9 .Go profit, ia »249.60. 

M}3\&.^ Multiply the number upon which the per- 
centage is reckoned, by the number of per cent., 
expressed decimally. 

What la Profit and Losb? B*cAb ftv^'^tiei. 
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Examples, 

2. A cistern containing 120 gallons lost by leakage 5 
per cent, of its contents ; how much was the loss ? 

Ans. 6 gallons. 

3. If United States stocks bought for $300 should ad- 
vance 9 J per cent., what would be the gain ? 

Ans. «28.50. 

4. Bought a horse for $216, and sold him at a loss of 
10 per cent. ; how much was the loss? Ans. $21.60. 

Case. II. 
2b find, the Hate ^er Cent, of Gain or J^oss, 

204. 1. If I buy a barrel of flour for $8, and sell it 
for $10, what is the gain or loss per cent. ? 

OPERATION. $10— $8z=$2, 

^ X 100 the sum gained. 

$10 — $8 = $2 ; = 25, Ans. Then, since 8 is 

^ . 100 per cent, of 

4 itself, 1 is J of 

100 per cent., 
and 2 is f of 100 per cent., which is J of 100 per cent., or 25 
per cent. Therefore, if I buy a barrel of flour for $8 and sell 
it for $10, I gain 25 per cent. 

Rule. — Multiply the numher denoting the gain or 
loss by 100, and divide by the number on which 
the gain or loss is reckoned. 

JExamples, 

2. Bought a cord of wood for $6, and gained in selling 
it $.72, what was the gain per cent. ? 

Explain the operation. Recite the Rule. 
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3. When molasses is bought for 90 cents a gallon, and 
Bold at 108 cents, what is the gain per cent. ? 

4. Bought a horse for $125, and sold it for $12.60 less 
than cost ; what per cent, was the loss ? 

5. If I sell a farm which cost me $5000 for $4700, what 
is the loss per cent. ? Ans. 6 per cent. 



INTEEEST. 

205. Interest is percentage allowed for the use of 
money, or for value received. 

The Principal is the sum on interest. 
The Bate of interest is the per cent, allowed on the 
principal for one year, or any given time. 

The Amount is the siim«of the principal and interest. 

206. A Legal Rate is the rate per cent, established 
or allowed by law. The legal rate in most of the States, 
and in the United States Courts, when no particular rate 
is mentioned, is 6 per cent. 

In New York, New Jersey, Michigan, Wisconsin, Min- 
nesota, South Carolina, and Georgia it is 7 per cent. ; in 
Louisiana it is 5 per cent. ; in a few States 8 per cent. ; 
jind in some States as high as 10 per cent. 

The rate for one year, and at 6 per cent., is to be under 
stood in this book when no other is named. 

207. Since the interest of $1, at 6 per cent, for 1 3'ear, 
or 12 months, is 6 cents, for 1 month it will be ^^ of 6 



What is Interest? The Principal ? The Rate? T\\vi k.\sv<aNxv^X 
Legal Rate ? What rate is to be xmdeTstoo^-vV^iTVTvo c>>iJeiftrt\% tcjcwnrS^ 
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cents, which is 5 mills, and for two months, 2 times 6 
mills, or 1 cent ; also. 

Since the interest for 1 month, or 30 days, is 5 mills, 
the interest for 6 days, or I of 30 days, will be 1 mill, and 
for 2 daj^s, 3 days, etc., as many sixths of a mill as there 
are days. Hence, the 

Table. 

Interest of Si, at G per cent.. 

For 12 months, or 1 year, is $0.06 

' 2 months, " J jesxr, " 0.01 

" 1 month, •' iV year, " 0.005 

6 days, " J month, " 0.001 

1 day, " 3V month, " 0.000^. 



(( 
(( 



Case .1. 

27ie Interest of a??y Sum at 6 ^er Cent, 

208. 1. What is the interest of $212 for 2 y. 7 mo. 
15 da. ? 

OPERATION. 

Interest of^l, Principal, ^212 
For 2 years =$.12 .157^ 

" 7 months = -OSS 

" l^days = .002§ 1484 

1060 

$.157i ^^^ ■ 

106 



Ans. $33-390 



Recite the Table. 
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Since the interest of $1 for one year is 6 cents, for 2 years it 
is 12 cents, for 7 months i of 7 cents, or 3 cents 5 mills, and for 
15 days ^ of 15 mills, or 2i mills ; and taking the sum, we have 
the interest for 2 y. 7 m. 15 da., $.157i. If the interest of $1 
is $.157i, the interest of $212 is 212 times $.157i, which 
is $33.39. Therefore, the interest required is $33.39. 

Ruie,— Find the interest of ^1 for the given time, 
by reckoning for years six times as many cents as 
there are years ; for months one half as many cents as 
there a/re months ; and for days one sixth as many 
mills as there are days ; and multiply the principal 
by the number denoting that interest, 

XJaoample*, 

What is the interest 

2. Of $187.25 for 1 year 4 months? 

Ans. $14.98. 

3. Of $98.20 for 1 year 28 days? 

. 4. Of $126.46 for 9 months? Ans. $5.69, 

5. Of $194 for 4 months 12 days? Ans. $4,268. 

6. Of $318 for 10 months 16 days? 

7. Of $320 for 33 days? Ans. $1.76. 

8. Of $500 for 93 days? Ans. $7.75. 

9. Of $620 for 2 years 3 months 3 days? 

10. Of $715 for 1 year 5 months 10 days? 

Ans. $61,976. 

11. Of $812 for 3 years G months 6 days? 

Ans. $171,332. 

12. Of $750 for 2 years 9 months 18 days? 

Explain the operation. RecvtA \.Vk!^ '&\)\<^. 
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Case II. 
27ie Interest of any Sum at any ^ate, 

209. 1. Required the interest of $640 for 3 years 7 
months 3 days, at 7 per cent. 

FIRST OPERATION, SECOND OPERATION. 

$640 $640 

.215^ ,07 

3200 InLlyr,, $44.80 

640 3 



1280 



320 intqyr., $134.40 

InUQyr-yOr 6 'nw., 22.40 

6)$ 13 7. 9 20 Int. ^0/6 mo,, or 1 mo., 3.733+ 

22.98 6+ Int. ± mo., or 3 da., .3 73+ 



Ans. $160,906+ Ans. $160,906+ 

Since the interest of $1 for the given time, at G per cent., is 
$.215i, the interest of $640 is 640 times $.215^, which is 
$137.92 ; and one sixth of tliis, or $22,986+, is the interest at 
1 per cent., which, added to the interest at 6 per cent., gives 
$160.906-[-, as the interest at 7 per cent. 

Again, since the interest of $1 for 1 year, is S.07, the inter' 
est of $640 for 1 year is 640 times $.07, which is $44.80, and 
for 3 years is 3 times $44.80, which is $134.40 ; 7 months equal 
6 months plus 1 month ; and since 6 months equal i of a year, 
Ihe interest for 6 months is i of $44.80, which is $22.40; and 
since 1 month is J of 6 months, the interest is ^ of $2^.40, 
which is $3.7334- ) *'^"^ since 3 days are ^ of a month, the in- 
terest for 3 days is ^^ of $3.733-f-, which is $.373-j- ; and, tatvng 
the sum of these, we have as the whole interest $160.90fi-^ 

Explain the first operation. The second. 
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Therefore, the interest of $640 for 3 years, 7 months and 3 
days, at 7 per cent, is $160.906-f-. 

^ule. — Flnd the interest for years by TnulUplying 
the principal by the rate expressed decimally, and 
tJiat product by their number; for months, tahe such 
a part of the interest for one year as their number is 
part of a year; and for dsy S^taJce such a part of the 
interest of one month as their number is part of a 
month. Or, 

Find the interest at 6 per cent., and increase or 
diminish as the per cent, is greater or less than G per 
cent. 

For 7 per cent,, add to 6 per cent. J ; for 8 per cent., J ; for 
9 per cent \\ for 5 per cent, subtract J ; for 4 per cent., J, etc. 

Examples, 

2. What is the interest of $780 for 5 years, at 7 per 
cent.? Ans. $273. 

3. What is the interest of $30.50 for 3 years, at 5 per 
cent. ? Ans. $4,575. 

4. What is the interest of $130.60 for 6 months, at 7 
per cent.? Ans. $4,571. 

5. What is the interest of $516 for 9 months, at 7 per 
cent. ? 

6. What is the interest of $234.92 for 33 days, at 7 per 
cent.? Ans. $1.507-|-. 

7. What is the interest of $420 for 63 days, at 9 per 
cent.? Ans. $6,615+. 



"What is tlie Kiih' ? For 7 per cent., what is added to G per cent. ? 
For 8 per cent. ? For 9 per cent. ? For 6 per cent., what is &\ib- 
tracted ? For 4 per cent ? 
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8. What is the interest of $226 for 2 years and 8 
months, at 5 per cent. ? Ans, $25,425. 

9. What is the interest of $144.20 for 3 years 8 months, 
at 10 per cent. ? Ans. $52,873. 

10. What is the interest of $210, for 4 years 5 months, 
at 7 per cent. ? 

11. What is the interest of $67.42, for 1 year 7 months 
15 days, at 6 per cent. ? Ans. $6.573-f-. 

12. What is the interest of $333 for 5 years 2 months 
5 days, at 8 per cent. ? Ans. $138.01. 

210# When the amount is required, add the principal 
and interest. (Art. 205.) 

13. What is the amount of $263.48, for 2 months 21 
days, at 6 per cent. ? Ans. $267,036+. 

14. What is the amount of $54.98 for 6 months 20 
days, at 7 per cent. ? 

15. What is the amount of $45.15 for 1 year 4 months 
9 days, at 5 per cent. ? Ans. $48,216+. 

16. What is the amount of $100 from May 16, 1865, to 
August 31, 1867, at 10 per cent.? Ans. $122,916+. 

BANK DISCOUNT. 

211* Bank Discount is interest paid in advance on a 
sum promised in a note. 

212. A Note is not considered due till 3 days after 
the time mentioned in it. Hence, 

Review. — What is Percentage ? (194.) What is Commission? 
^99.; Profit and Loss? (202.) Interest? (205.) The Principal? 
r^O^.) The Amount? (206.) 
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In computing bank discount, 3 days called Days of 
GracOy are added to the specified time. 

FORM OF NOTE PAYABLE AT BANK. 

$500. Trenton, April 29, 1871, 

Ninety days after date, I promise to pay William H. 

Harlow, or order, at the Second National Bank, Five 

Hundred Dollars. Value received. 

Ja3ies Blaib. 

exebcises. 

213. 1- What is the bank discount on the above note 
at 6%? 

OPERATION. 

InU of $500/or 60 d. = ^^ of $500 z= $5.00 discount. 

*• ** ** 30d. = do/^fo- ** = 2.50 

«« «' «« Z d.=i^ofhof^ - =_-?^ " 

Int,of%bQOfor9^d. =i^l.lb 

Since the interest of $1 for 60 days is 1 cent, or .01, of the 
principal, the interest of $500 must be, for 60 days, ^\^ of 
$600, or $5.00 ; for 30 days, or h of 60 days, it must be J of 
-^^ of the principal, or $2.50 ; and for 3 days, or ^ of 30 days, 
it must be ^ of i of YJry pf the principal, or $.25. Hence, the 
interest for 93 days is $5.00 + $2.50 + $.25 = $7.75, which is 
the discount required. 

2. What is the "bank discount on a note for 8600, on 60 
days, at 7 % ? Ans. $7.35. 

3. What is the bank discount on a note for $375.50, oq 
120 days, at 8 % ? 

4. Taking out the bank discount on a note for $3000, 
on 30 days, at 6 % , how much of its face will remain ? 

Ans. $2983.50. 



What is Bank Discount? What are called Days of Grace ? Ex' 
plain the operation. 
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STOCKS AND BROKERAGE. 

214. stocks is a general term applied to the bonds of 
governments, and to the bonds and shares of incorporated 
companies. 

215 • The principal bonds of the United States are : — 

6's of 1881, extended, bearing interest at 3 J ^. 
6*s of 1881, extended, bearing interest at 3^ ^. 
4^8 of 1886, bearing interest at 4 J oJq, 
4's of 1901, bearing interest at 4 ^. 

216# The Par Value of stocks is their face value. 

217. The Market Value of stocks is quoted at a cer. 
tain per cent, of the par value. Thus, 

218. Bonds, or shares, quoted at 100, are at par; at 
less than 100 are below par, and at more than 100 are 
above par. 

219. A Broker is a dealer in stocks ; and Brokerage 
is his commission for buying or selling. 

220. Brokerage is reckoned on the face value of 
stocks. 

BXJEJtCISES, 

1. Wliat is the market value of $5000 of U. S. G*s of 
il881, at 112? $5600. 

2. How much must be paid for $1500 of State bonds a1 

102, and brokerage at J % ? Ans. $1533.75. 

* - ■ » 

What are Stocks ? What is the Par Value of a Stock ? . The Mar- 
Aet Value ? What is a Broker ? Brokerage ? 
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3. What is the brokerage at J %, for purchasing 17 
shares of National Bank stock, the face vaUie of each 
share being $100? 

4. What rate per cent, of profit will be realized from a 
10 per cent, stock bought at 120? Ans. 8^. 

5. How much will $6000 of 5's of 1881 cost at 106 
and brokerage i %? Ans. $6375. 



GENEEAL EEVIEW. 

1. A merchant receives from the sale of coffee $519.60, 
of tea $310.20, and of sugar $640.45 ; how much does he 
receive from the whole? Ans. $1470.25. 

2. If 3^ou should buy a farm for $5600, and sell a part 
of it for $3780, and the remainder for $2340, how much 
would you make by the operation ? 

3. The difference of two numbers is 397, and the smaller 
number is 532 ; what is the larger number? 

4. A and B together had $655, but A having lost $65, 
they then had equal sums ; how much had B ? 

5. A merchant bought 55 bales of cloth, each bale con- 
taining 36 pieces, and each piece 30 yards ; how many 
yards did he buy in all? Ans. 59400. 

6. Two travelers set out from towns 363 miles distant, 
and travel towards each other till they meet, when it ap- 
pears one has traveled 93 miles farther than the other ; 
how far had each traveled ? 



Review. — What is Quantity? (10.) Numbers? (11.) Arithme- 
tic? (15.) Fifjures? (IG.) Notation? (32.) Numeratioti? <^^.\ 
What are principles of Notation? Q^^."; 
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7. If the product of two numbers is 1960, and one of 
the numbers is 35, what is the other number ? 

8. If I have $3642, and purchase 404 barrels of flour 
at $9 a barr^, how much shall I have left after paying for 
the flour ? Ans. $6. 

9. How many bushels of wheat, at $1.25 a bushel, will 
pay for 10 yards of broadcloth, at $4.50 per yard ? 

Ans. 36 bushels. 

10. Divide the product of 35 X 20 by 640 — 515. 

11. If 9 acres of grass will pasture 15 cows, how niany 
cows will 6 acres pasture ? 

12. When 141 tons of eoal can be bought for $775.50, 
how much is the cost of 100 tons ? 

13. Required the prime factors of 1365. 

14. Reduce 312 J to an equivalent improper fraction. 

15. Reduce 1564 to an equivalent fractional form. 

16. Change f and f to equivalent fractions having a 
common denominator. Ans. ^i and §f. 

17. A merchant sold, at one time, f of a ship, at an- 
other time, J of the remainder ; what part of the whole 
ship did he sell at both times ? Ans. ^ 

18. J -[- ^^ subtracted from 1 leaves how many? 

19. What is the cost of 6 acres and 2 roods of land, at 
$12.50 a rood ? Ans. $325. 

20. What is the difference of time between Jan. 30, 
1865, and May 16, of the same year ? 

21. How many 1^ pint bottles can be filled fr<Mn a cask 
of wine containing 54 gal. 1 qt. 1 pt. ? 



Review. — Name the orders in the Numeration Table. (33.) 

What is the Rule for Addition ? (42.) For Subtraction? (47.) 

Por Multiplication? (49.) For Short Division? (64.) For Long 
Division ? (66.) 
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22. Gave $4| for a vest, $10J for a.coat, and $5^ for 
boots ; how much did the whole cost ? 

23. At f of a dollar a yard, how many yards of cloth 
can be had for $12? Ans. 32 yards. 

24. What decimal is equivalent to ^| ? 

25. What is the difference between thirty thousandths 
and thirty thousand? Ans. 29999.970. 

26. Purchased two loads of hay, the first weighing 
16 cwt. 3 qr. 14 lb., and the second 17 cwt. 2 qr. 11 lb. ; 
what was the weight of the two loads ? 

27. If 105 is f of some number, what is that number? 

Ans. 245. 

28. When $5500 is the value of ^ of | of a cotton fac- 
tory, what is the whole of it worth ? 

29. How long will 2295 pounds of beef last u garrison 
of 45 men, if each man should get 1 pound 3 times a 
week? Ans. 17 weeks. 

30. A farmer, being asked how many sheep he had, an- 
swered, that he had them in 4 fields ; in the first he had J 
of his flock, in the second |, in the third J, and in the 
fourth 46 ; how many had he in all ? 

31. What common fraction is equivalent to .9^75? 
82. What per cent, of 60 is 15? 

33. What is the quotient, when 500 is the dividend and 
.05 the divisor? Ans. 10000. 

34. Required the quotient of .05 divided by 500. 

35. What is the product of .0001 multiplied by 500? 

Ans. .05. 



Review. — What is United States Money? (69.) How may 
United States Money be written, added, etc.? (74.) What is Re- 
Auction? (181.) What is the Rule for Reduction Descending; 
C182.) 
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36. If the number of acres in a certain town is 12,935, 
and the total valuation of real estate is $714,200, what is 
the average value of real estate to the acre ? 

Ans. $55,214-. 

37. What is an auctioneer's commission for selling* 
goods to the amount of $16000, at 2 J per cent.? 

38. A farmer divided his real estate, consisting of 
113 A. 3 R. 25 P., equally among his 9 children; how 
many acres did each receive? Ans. 12 A. 2 R. 25 P. 

39. How much wood is contained in a load 8 feet long, 
3 J feet wide, and 5 J feet high? Ans. 1 C. 26 cu. ft. 

40. If I of a ship cost $35000, what is J of it worth? 

Ans. $20000. 

41. How many yards of cloth 1^1^ yards wide will line 
16 yards | of a yard wide? Ans. 4f yards. 

42. Bought a horse for $125, but not proving as good 
as expected, I sold him for $110 ; what was the loss per 
cent. ? Ans. 12 per cent. 

43. Bought a house for $3600, and sold it at a loss of 
7 per cent. ; how much did I obtain for it? Ans. $3348. 

44. Required the interest on $27.60 for 6 years, 6 
months, and 6 days, at 6 per cent. Ans. $10.791-|-. 

45. If the interest of $350 for 1 year is $21, what is 
the interest of $250 for the same time ? 

46. What number multiplied b}^ 12^ gives 1000? 

47. What number divided by 7 J gives 110? 

48. If I buy corn for 50 cents a bushel, and sell it at 
an advance of 20 per cent., how many cents do I gain per 
bushel ? 



IIeview. — Ileduction Ascending? (185.) "What is a simple Kum- 
bcr? (187.) A Compound Number? (188.) A Factor? (8V.) 
Factoring? (88.) Cancellation? (192.) Analysis? (94.) 



GENERAL REVIEW. 198 

49. The sum of two numbers is 93, and one of tUem is 
llf; what is the other ? 

50. If I buy com for 60 cent& a bushel, and sell it at a 
loss of 20 % , what do I get a bushel for it ? 

51. Of a certain pole, 5 feet stands in earth, 10 feet in 
<yater, and f above water ; what is the length of the pole? 

Ans. 25 feet. 

52. What fraction is that to which if you add f the sum 
will be IJ ? Ans. | . 

53. How many rectangular blocks, 1^ feet wide and 2 
feet long, will pave a cellar flooj 15 feet wide and 16 feet 
l<Hig? Ans. 80 blocks. 

54. When the dividend is 17.28, and the quotient 14.4, 
what is the divisor? Ans. 1.2. 

55. When the dividend is .001, and the quotient 
.000001, what is the divisor? Ans. 1000. 

56. Bought a horse, and paid $72 down, which was -^ 
of the price ; what was the price? Ans. $132. 

57. What is the interest on $600 for 6 months, at 7^ 
per cent. ? 

58. Bought a cask of molasses, containing 65 gallons, 
for $26 ; for how much per gallon must I sell it to gain 
12J per cent.? Ans. $.45. 

59. What is the value of a pile of wood 36 feet long, 4 
feet wide, and 6 feet high, at $6 per cord ? 

60. How many steps, of 2 feet 6 inches each, must a 
man take, in walking a mile? Ans. 2112 steps, 

61. If the cost of 1^ of a farm be $3500, what is | of it 

worth? Ans. $3000. 

y — ■ 

Review. — Wliat is a Fraction? (96.) A Coraraon Fraction? 
(99.) A Decimal Fractir^n? (129.) From what la the tawsv^'st 
eent. derived? (196.) 

17 
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62. What is the value of a small rectangular farm, 72 
rods long and 40 rods wide, at $50 per acre? 

G3. A frog, at the bottom of a well 15 feet deep, com- 
menced going towards the top. In his journey he got up 
3 feet every day, and fell back 2 feet every night ; how 
many days did it take him to get out of the well? 

64. What is the interest on a note of $500 from Jan. 
28, to May 21, 1867, at 7 per cent.? Ans. $10,986+. 

65. A man purchased a hat worth $5, and handed the 
merchant a $50 bill in payment ; but the merchant, not 
being able to make change, passed it to a broker, and on 
getting it changed, he gave the purchaser of the hat his 
change. After the customer had left, the broker, finding 
the bill to be counterfeit, returned it to the merchant, and 
received good money for it. How much did the merchant 
lose by the transaction? 

66. A farmer being asked how many sheep he had, 
said, " If you add to ^ of the number, ^ of f of it, and 
5 sheep, you will have the number ; " how many had he? 

67. The population of the United States iri 1860 was 
31,000,000, and if the increase had been at the rate of 30 
per cent, for the next 10 years, what would have been the 
population in 1870? Ans. 40,300,000. 

68. A man gave ^ of his property to his wife ; ^ of the 
remainder to his 3 sons, and the balance of what he had to 
his 5 daughters. The daughters received each $600. What 
Vv'as the entire property ? How much did the wife and each 
r.on receive? Ans. Whole propert}^, $9000 ; wife received 
53000 ; each son, $1000. 

Keview. — What is Commission? (199.) Profit and Loss? (202.) 
What js Interest? (205.) What is tlie Rule for finding tlic interest 
£fn any sum, for any rate ? (200.) 
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METEIO SYSTEM. 

221« The Metric System is so called from the meter, wliich 
is the unit from wliich all its weights and measures are derived. 
It was authorized to be used in the United States, in 1866. 

222* The unit of any measure being named, the names of tho 
higher denomination are formed by prefixing to the unit name 

Deka, Hbkto. Kilo, Myria, 

10, 100, 1000, . 10000; . 

and the names of the lower denominations by prefixing 

Deci, Centi.. Milli, 

.1, .01, .001. 

These prefixes are pronounced respectively, d6lj/a, hek'to, klKo^ 
m^r'ia, d^c^i, c6n'ti, and mll'li. 

MEASURES OF LENGTH. 

223* The Meter, the unit of length, is one ten-millionth of 
the distance on the earth's surface from the equator to the pole. 

Table. 

10 millimeters (™"«) are 1 cen^timeter, *"•• 

10 centimeters, 1 dec'imeter. 

10 decimeters, 1 meter, "• 

10 meters, 1 dek'ameter. 

10 dekameters, 1 hek'tometer. 

10 hektometers, 1 kil'ometer, ^^"** 

10 kilometers, 1 myr'iameter. 

Why is tlie Metric System zo called? How are the names of the 
higher denominations formed? Of the lovivix ^<KW^k\s^»aJC^ss«!l^ 
What is the Meter ? Kecitc the TabV^i. 
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m::tric system. 






53 



The meter is the unit of measure for 
nil common longtlis nnd distances, .ind is 
equal to 39.37 inches, or 3.28 feet. 

The hilometer is taken as the unit in 
measurini^ very long distances, — as the 
length of roads, distances between cities, 
etc. It ii equal to .02137 of a mile, or 
8280 feet 10 inches. 

A meter is about 3 feet, 3 inches, r-nd 
8 eighths of an inch, and a kilometer is 
about 200 rods, or | of a mile. 

25 millimeters nearly replace the inch^ 
8 decimeters the fooi^ 6 meters the rod^ 
and 1600 meters the mile. 

The nickel 5-cent pieces are each 20 
millimeters, or 2 centimeters, in diame- 
ter; so that 50 of these coins, side by side 
in a straight line, will measure a meter. 

The scales in the margin exhibit, the 
one a decimeter or tenth of a meter, divi- 
ded into centimeters and millimeters, and 
the other, four inches divided into eighths 
of an inch. 

In the above Table, and in those that 
follow, the principal unit is designated 
by capitals, and other units, which are 
often used, by italics. 

MEASURES OF SURFACE. 
224. The Square Meter, the 

principal unit for the measure of surface, is the square whose side 
is one meter. 

Table. 

100 sq. millimeter 8 (^'^^ are 1 sq. certtimeterf •Q^cm. 

100 sq. centimeters, 1 sq. decimeter. 

100 sq. decimeters, 1 sq. meter, ■*.»• 
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To what is the Meter equal ? The Kilometer ? About how much 
/? a Meter? What is the Square Meter? Hccite tUc Table. 
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The aqitare meier is the unit for measuring all surfaces except 
land, and is equal to 1.106 square yards, or 10.76 square feet. 

225* The Are (pronounced air), the unit of hand measure, is 
the sqiiare whose side is ten meters. 

Table. 
100 cen'tares («••) or sq. meters are 1 are, •• 
100 ares, 1 hec'iare^^*' 

An are is equal to 119.G square yards, or 3.953 square rods, and 
a hektare to 2.471 acres. 

A centare is about 1^ square yards, and a hektare is very nearly 
2i acres. 40 ares nearly replace an acre. 

MEASURES OF VOLUME. 

226* The Cubic Meter, the principal unit for the measure 
of volume, is the cube whose edge is one meter. 

Table. 

1000 cu, miUimeiers («»•»■■•) are 1 cu. centimeter, ««-c"^ 
1000 cu. centimeters, 1 cu. decimeter. 

1000 cu. decimeters, 1 cu. metek, ett.m. 

A cubic meter is equal to 35.3166 cubic feet, or 1.308 cubic yards. 

227« The Xiiter (pronounced leeter), tlie unit of capacities, is 
a cubic decimeter. 

Table. 

10 mil'liliters ("*•) are 1 cen'tilHtr, * 

10 centiliters, 1 dec'iliter. 

10 deciliters, 1 liter >• 

10 liters, 1 dek'aliter. 

10 dekaliters, 1 iiek'toliteb, HL 

10 hektoliters, 1 kil'oliter. 

The liter is used in measuring liquids, xind is 61.022 cubic inches, 
or 1.0567 liquid quarts or .908 dry quarts. 

To what is a Square Meter equal ? What is the Are ? Recite the 
Table. To what is an Are equal? Recite the Table. What is a 
Cubic Meter? Recite the Table. What is a Liter? Recite ^Jas*^ 
Table. To what is a Liter equal? 

17* 
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The hektolUer, or for brevity hekio^ is used in measuring dry 
articles, such as grains, salt, etc., and is 2.837 bushels, or 3.531 
cubic feet. 

A liter is about 1^ liquid quart; nhthtoliter about 2 J bushels, oi 
J of a barrel ; 4 liters a little more than replace the liquid g^aXlon^ 
and 35 liters very nearly the common bushel, 

228. The Stere (pronounced stair) y the measuring imit for 
wood, is a cubic meter, or 1000 liters. 

Table. 

10 dec^isteres are 1 stere, ■*• 
10 steres, 1 dek'astere. 

A stere is equal to 1.308 cubic yards, or .2759 cord ; 30 decisteres, 
or 3.G steres, very nearly replace the cord. 

WEIGHTS. 

229* The Gram, the principal unit of weight, is the weight, 

in a vacuum, of a cubic centimeter of distilled water, at its grea^^est 

density. 

Tabic. 

10 miVligi'ams (■>«•) are 1 cen'tigram. 

10 centigrams, 1 dec'igram. 

10 decigrams, 1 gram, !• 

10 grams, 1 dek'agram. ^ 

10 dekagrams, 1 Iiektogram. 

10 hektograms. 1 1vIl'ogra.m, ^' 

10 kilograms, 1 myr'iagram. 

10 myriagrams, 1 quin'tal. 

10 quintals, 1 mbtsio ton, * 

The gram is used in mixing medicines, weighing letters, jewels, 
etc. It is equal to 15.432 grains. 

The kilogram, or for brevity hilo, is the ordinary weight of com- 
merce. It is -equal to 2.204G pounds, or 35.27 ounces. 

For what is the Hektolitcr used? About how much is the Liter? 

The Hektoliter? What is the Stere? Recite the Table. To what 

is the Stere equal? How many Decisteres nearly replace the Cord? 

What is the Gram? Recite the Table. For what is the Grant 

osed/" Tho Kilogram ? 
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The metric ton is used in weighing heavy articles, and is 2204.6 
poands, or 1.1023 common tons. > 

A kilo is about 2^ pounds, and 28 grams nearly replace the avoir- 
dupois ounce. 

The nickel 5cent pieces each weigh 5 grams. 



NOTATION AND NUMERATION. 

230* In writing by figures numbers expressing metric weights 
and measures, the decimal point is placed between the unit, and its 
subdivisions written as decimal orders. 

One, two, or three orders of figures are allowed to each denomina* 
tion lower than the unit^ according as 10, 100, or 1000 of a lower 
denomination make one of the next higher. Thus, 

3 meters, 4 decimeters, and G centimeters, is written as meters, 
3.46 "«• 

6 hektares, 5 ares, and 25 centares, as hektares, 6.0525 ^^ 

165 cubic meters and 17 cubic centimeters, as cubic meters, 
165.000017 ™- 

EXBBCISES. 

Write in figures : — 

m 

1. 8 metric tons, 6 myriagrams, and 4 kilograms, as metric tons. 

We write the 8 metric tons as the integral part oi a mixed number, 
and place a decimal point at the right. Then, since there are no quin- 
tals, we wiite in the tenths place ; we write the 6 myriagrams in the 
hundredths place ; the 4 kilograms in the thousandths place ; and have 
8.064 »• 

2. Seventeen meters, six decimeters, and five centimeters. 

Ans. 17.65 ™- 

3. Eleven hektares, twenty-five ares, and five centares, as ares. 

Ans. 1125.05 »• 

4. Fifty-six steres and three decisteres. Ans. 56.3 "*• 

For what is the metric ton used ? To what is a gram equal ? A 
kilo ? A metric ton? How are figures denoting the subdivisions of the 
unit written ? How many figures are allowed to each denomination 
lower than the unit ? 
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5. One hundred and fifty square meters, and seventy-five square 
centimeters. Ans. 150.0075 ■*!•"*• 

6. Thirteen hektoliters, seven liters, and five centiliters, a? liters. 

Ans. 1307.05 ^ 

7. Eight hektograms, four decigrams, as grams. 

8. Three cubic meters, seven hundred cubic decimeters, and fifteen 
cubic centimeters. Ans. 3.700015 ™- 

9. Three metric tons, three kilograms, and seven grams, as kilo- 
grams. Ans. 3003.007 ^g. 

10. Fifteen hektares, seventy-three ares, and five centares, as hek- 
tares. Ans. 15.7305 Hb. 

11. Twenty-five hektoliters, seven dekaliters, and four litei-s, as hek- 
toliters. Ans. 25.74 ^i. 

12. Five hundred seven metric tons, five quintals, seven myriagraras, 
and two kilograms, as metric tons. Ans. 507.572 ^. 

231* The integer of a metric expression is usually read as a num- 
ber of its primary unit, and the decimal part, if any, as a number of 
the lowest denomination denoted. Thus, 

3.46 ^' may be read as three meters, and forty-six centimeters. 

6.0525 ^■- as six hektares, and five hundred twenty-five centares. 

165.000017 ^' as one hundred sixty-five cubic meters, and seventeen 
cubic centimeters. 

BXEB0ISB8* 

1. Copy and read 28.42 m. 

This is a mixed number, expressing 28 meters, and 42 hundredths 
of a meter, and may be read twenty-eight meters and forty-two centi- 
meters. 

Copy and read: — 

2. 148.165 Km. 



3. 


31.0005 "»• 


4. 


47.0080 Ha. 


5. 


650.675008 c"- ™ 



6. 


37.05 ^• 


7. 


95.7 ^t- 


8. 


567.450 Kr 


9. 


647.08 HI. 



How is the integer of a metric expression usually read 1 The deei* 
mal part 7 



DICTAtlON EXERCISES. 
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DIOTATIOlSr EXEBOIBES. 

2S2* Dictation Ibeercisea are here supplied for the eon-r 
venience of teachers, who may desire, for any purpose, mor0 
exercises than are to be found in the body of the book. 



notation ani> nvmejration. 

Mental Exercises. 

<^3. 1. How many units in five ? 

2. How many units in nine dollars ? 

3. Are seven and eight like or unlike numbers ? 

4. Are two horses and four trees like' or unlike numbers ? 

5. Name some like numbers. 

6. How many ones in ten ? In ten and five units ? 

Written Exercises. 
034. Write in figures the following numbers : — 



1. Eighty-three. 

2. Thirty-eight. 
8. Ninety-nine. 

4. Eight hundred three. 
6. Nine hundred ninety. 



6. One hundred ten. 

7. One hundred one. 

8. Four hundred seventeen. 

9. Seven hundred seventy-four 
10. One thousand forty-one. 



11. Seven thousand seven hundred twenty-seven. 

12. Seven hundred seventy-seven thousand one hundred. 

235. Point off and read the following: — 



1. 


163. 


6. 


310036. 


11. 


16181919. 


2. 


480. 


7. 


72935. 


12. 


257800808. 


3. 


7101. 


8. 


6262JJ. 


13. 


4333022. 


4. 


1702. 


9. 


41007. 


14. 


7100010000. 


5. 


61040. 


10. 


700000. 


15. 


^4^^\"=L^'^^^. 



( 
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AnniTiON, 

Mental Exercises. 

236» 1. A boy gave 10 cents for a pencil, 5 cents for a piece 
of rubber, and 4 cents for a penholder. How much did he pay 
for all ? 

2. How many are 17 and 4 ? 27 .and 4 ? 37 and 4 ? 67 
and 4 ? 

3. Begin with 5 and count by 5's to 65. 

4. A man bought a cow for 35 dollars, a sheep for 8, and had 
6 left. How many had he at first ? 

5. How many are 11, 7, and 9 ? 13, 4, and 3 ? 14, 6, and 8 ? 
31, 6, and 7? 

6. Jane had 19 cents and her father gave her 8. How many 
then had she ? 

7. In a garden are 6 cherry trees, 8 peach trees, and 12 pear 
trees. How many trees are there in the garden ? 

8. Count by 6's from 1 2 to 48. By 7's from 21 to 63. 

9. How many are 9, 11, and 8? 14, 6, and 7? 23, 8, and 
i ? 32, 7, and 9 ? 

10. James solved in the forenoon 13 problems, in the after- 
noon 8, and in the evening 6. How many did he solve in all? 

11. Add by 3's from 1 to 37. By 9's from 9 to 81. 

12. A man bought a harness for 31 dollars, a bridle for 8, and 
had 9 left. How many dollars had he at first ? 

13. How many are 13 + 64-44-9? 

14. Sold a cow for 35 dollars, a sheep for 7, and a calf for 6. 
How much did they all bring ? 

15. Mary had 17 apples, Jane gave her 11, and William 9. 
How many had she then ? 

16. How many are 23 and 47 ? 31 and 59? 

17. A farmer has sheep in two folds ; in one are 27 and in 
the other 35. How many are there in both folds ? 
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Written Exercises. 
237. What is the sum of 



6. 31, 605, 701, and 1805? 

7. 203, 314, 445, and 676? 

8. 3306, 92, 705, and 322? 

9. 4008, 1982, 81, and 37? 
10. 8117, 66, 314, and 705? 



1. 163, 710, and 99? 

2. 81, 309, and 777? 

3. 361, 880, and 312? 

4. 713, 554, and 946 ? 

5. 316, 721, and 102? 

11. 5134 +756 + 333 + 162 + 1451 = how many? 

12. 93 + 71 + 562 + 459 + 19 + 6347 = how many? 

13. 4456 + 340 + 781 + 62 + 1 7 + 9 + 13 = how many ? 

I338« Add the numbers as they stand in columns, and also 
write those of the horizontal lines, in columns, and add. 



19. 


(14) 
341 


(15) 
1372 


(16) 
79304 


(17) 
31617 


(18) 
213 


20. 


420 


8104 


66772 


7809 


4576 


21. 


1562 


16175 


4076 


421 


319 


22. 


3412 


40007 


555 


79 . 


89 


23. 


4987 


9312 


719 


5 


74913 



24. Write the numbers of Ex. 19 and Ex. 20, and add. Of 
Ex. 21, Ex. 22, and Ex. 23, and add. 

8ubtbaction. 

Mental Exercises. 

239. 1. How many is 7 less 2 ? 17 less 2? 27 less 2 ? 37 
less 2? 47 less 2? 

2. John had 11 cents and paid 5 cents for a pencil. How 
many had he left ? 

3. How many is 13 less 4 ? 23 less 4 ? 33 less 4 ? 43 less 
4 ? 53 less 4 ? 

4. Sold a knife for 31 cents, which was 6 cents more than it 
cost me. What did it cost me ? 
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5. Count back from 30 to by subtracting 3*8 ? From 50 to 
by subtracting S's ? 

6. Ellen is 19 years old and her sister is 11. What itf the 
differeBce in their ages ? 

7. Henry has 13 apples and Edmond 9. How many more 
has Henry than Edmond ? 

8. Count back by 6's from 72 to 6 ? From 96 to 72 ? 

9. How many will remain if 9 be taken from 17? 11 from 
2*0? 7 from 31? 

10. Daniel has 8 cents, how many more cents does he need 
to make 19 cents? 

11. If you have 6 peaches how many more must you have to 
make 15 peaches? 

1 2. What number is 24 — 7 ? 85 — 6 ? 

13. What number must be added to 16 to make 30? 

14. Lucy had 14 apples and enough more were given her to 
make 27. How many were given her? 

15. A boy had 38 cents and spent 19. How many had ho 
then ? 

16. A farmer had 32 bushels of wheat and so?d 15 bushels. 
How many had he left? 

17. How much must be added to 43 to make 50? 

Written Exercises. 
1^40* Subtract the numbers as they stand in columns, and, 
also, as indicated by the sign: — 





(1.) (2.) 




(13.) 


(14.) 




(25.) (26.) 


3. 


790 619 


15. 


597- 


-814 


27. 


1604— 912 


4. 


506 815 


16. 


109- 


- 19 


28. 


835—807 




(5.) (6.) 




(17.) 


(18) 




(29.) (30.) 


7. 


600 509 


19. 


719- 


-685 


31. 


2800—1315 


8. 


297 220 


20. 


638- 


-416 


82. 


1999 — 1207 




(9.) (10.) 




(21.) 


(22.) 




(33.) (84.) 


11. 


902—516 


23. 


990- 


-189 


36. 


67041—68908 


12. 


815 — 413 


24. 


468- 


- 91 


86. 


19052 — 11416 
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87. A merchant has property to the amount of 17675 dollars 
and owes 9679 dollars. How much will he have when his debts 
are paid? 

MVLTIPI^ICATION. 

Mental Exercises. 

2A\* 1. If a man can travel 6 miles in one hour, how far 
can he travel in 8 hours ? 

2. What will 9 melons cost, at 11 cents each ? 
8. How many are 3 times 7? 5 times'7? 

4. How many are 2 times 6 ? 6 times 6 ? 

5. If 4 men can build a fence in 9 days, how many men 
can build it in one day ? 

6. What is the product of 6 by 3? 5 by 8 ? 

7. What will 12 barrels of flour cost, at 9 dollars each ? 

8. In a certain corn-field there are 12 rows, and 12 times as 
many hills in each row as there are rows. How many hills are 
there in each row? 

9. Multiply times 4 to 12 times 4. 

10. Multiply times 6 to 12 times 6. 

11. A man can earn 8 dollars in a week. How much can he 
earn in 10 weeks ? 

12. If a quantity of provisions will last 7 men 11 weeks, how 
long will it last one man ? 

13. Multiply times 5 to 12 times 5. 

14. Multiply times 7 to 12 times 7. 

15. What will 11 tons of coal cost, at 8 dollars a ton ? 

16. How much will 12 barrels of flour cost, at 9 dollars a 
barrel ? 

17. How many is 8 times 6? 9 times 9? 10 times 11 ? 

18. Multiply times 8 to 12 times 8. 

19. Multiply times 9 to 12 times 9. 

20. A man bought 10 sheep at 6 dollars each, and had 10 
dollars left. How much had he at first ? 
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21. Recite the table of lO's from times 10 to 12 times 10 

22. I had 12 marbles and Alfred gave me 5 times as many, 
less 8. How many had I then ? 

Written Exercises. 

2ii2» Multiply the numbers as they stand in columns, And 
also, as indicated by the sign. 





(1.) (2.) 




(13.) 


(14.) 




(25.) (26.) 


8. 


319 X 39 


15. 


517 X 


121 


27. 


3121 X 314 


4. 


67 X 7 


16. 


71 X 


17 


28. 


546 X 78 




(5.) (6.) 




(17.) 


(18.) 




. (29.) (30.) 


7. 


826 X 43 


19. 


931 X 


91 


31. 


4417 X 645 


8. 


48 X 8 


20. 


123 X' 


82 


32. 


231 X 50 




(9.) (10.) 




(21.) 


(22.) 




(33.) (34.) 


11. 


444 X 579 


23. 


719 X 


53 


35. 


21461 X 209 


12. 


61 X 9 


24. 


47 X 


74 


36. 


194 X 300 



87. Multiply 319 by 7; 826 by 8; 444 by 9; 517 by 17, etc. 

38. Multiply 39 by 67; 43 by 48; 579 by 61; 121 by 71, etc. 

39. In a mile there are 5,280 feet; how many feet in 250 
miles? 

40. At the rate of 27 miles per hour, in how many hours will 
a train run 2,565 miles? 

DIVISION. 

Mental Exercises. 

343. 1. How many oranges at 5 cents each can be bought 

for 40 cents ? 

2. How many pounds of prunes at 9 cents each can be 
bought for 54 cents? 

3. At 8 dollars a ton, how many tons of coal can be bought 
for 56 dollars? 

4. At 10 cents each, how many writing-books can be bought 
for 90 cents? 

3, How many times 4 in 24? 7 in 28? 
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6. How many 6's in 42 ? 7*s in 49? 

7. At 3 cents each, how many lemons can be bought for 2; 
eents ? 

8. A factory has 64 windows ; how many times 8 windows 
has it? 

9. Divide by 3 from 3 in 9 to 3 in 36. 

10. Divide by 5 from 5 in 10 to 5 in 60. 

11. Seven days are 1 week ; what part of a week is 1 day? 

12. What part of 10 dollars are 2 dollars? 

13. What is one-sixth of 72? 

14. James divided 32 apples equally among his 4 brothers. 
How many did each of his brothers receive? 

15. Divide by 4 from 4 in 4 to 4 in 48. 

16. Divide by 6 from 6 in 18 to 6 in 72. 

1 7. What part of 16 is 4 ? On8 is 6 ? 

18. How many 8*'s in 64 ? 9's in 72? 

19. If 90 cents be divided among 10 boys, how many cents 
will each boy receive ? 

20. A man paid 81 dollars for 9 barrels of flour ; how much 
aid he pay a barrel ? 

21. Divide by 7 from 7 in 14 to 7 in 84. 

22. Divide by 9 from 9 in 9 to 9 in 108. 

23. What is the value of 14 -J- 2 ? ^ ? 3^ ? 

24. How many sacks holding 8 quarts each can be filled from 
/5 quarts, and how many quafts will remain ? 

25. In 103 eggs are how many dozen, and how many remain ? 

26. What is one tenth of 80? One twelfth of 108? 

27. Divide by 10 from 10 in 10 to 10 in 120. 

28. Divide by 12 from 12 in 36 to 12 in 144. 

29. I have 150 dollars; how many coats at 12 dollars, each 
can I buy with the money, and how many dollars will ^^-^ciakssA 



I 
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Waitten Exercises. 

244. Divide 
9. 673 by 13. 

10. 1631 by 10. 

11. 9785 by 31. 

12. 900 by 100. 
18. 1473 by 17. 

14. 8765 by 15. 

15. 836 by 16. 

16. 2025 by 25. 

25. Divide 673 by 5; 1781 by 4; 9785 by 8; 900 by 7, etc. 

26. Divide 3140 by 18; 11472 by 10; 12455 by 81; etc. 

27. At 85 dollars per acre how many acres of land can be 
bought for 8,751 dollars, and how many dollars will remain? 



1. 8160 by 6. 

2. 1648 by 4. 
8. 2739 by 8. 

4. 5047 by 7. 

5. 8438 by 9. 

6. 4416 by 8. 

7. 3550 by 2. 

8. 7332 by 6. 



17. 8140 by 810 

18. 11472 by 831 

19. 12455 by 19 

20. 47839 by 46 

21. 14000 by 75 

22. 914181 by 121 
28. 81441 by 1000 
24. 79846 by 2008 



UNITJBJD STJLTJE8 MONET. 



Mental Exercises. 



S45t 1. In $3 how many dimes ? 

2. I have $1.50 and wish to divide it among 8 boys ; how 
many dimes can I give each ? 

8. John has 5 cents, Edwin 8, Henry 8, and George 4; how 
many have they all ? 

4. What will 8 quarts of milk cost at 7 cents a quart ? 

5. At 4 cents each how many oranges can I buy for 80 cents, 
and how many cents will remain V 

6. Bought 4 apples at 2 cents each, and 3 pears at 3 cents 
each. How much did they all cost? 

7. Sarah has 10 cents, and Jane 3 more than Sarah. How 
many have both ? 

8. In a box containing 20 cents, John put 14 cents, Mary 5, 
and Lucj 8. How many cents were there then in the box? 
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9. John had 21 cents; he lost 4 cents and his mother gave 
Iiim 5; how manv had he then? 

10. A man paid $72 for a watch, and one-eighth as much 
for a chain ; what was the cost of both ? 

11. If apples cost 2 cents apiece and peaches 4 cents apiece, 
what is the cost of 4 apples and 10 peaches ? 

12. A boy who had 50 cents paid 10 cents for marbles, 8 
cents for a top, lost 3 cents, and bought 8 oranges at 3 cents 
apiece. How many cents did he have left ? 

13. How many dollars in 450 cents ? In 500 cents? 

14. How are dollars and cents in the same expression separ- 
ated or distinguished ? 

15. A man having $47 btiys 6 cords of wood at $7 per cord; 
how much money has he left? 

16. Mills are reduced to dollars by pointing off three orders 
of figures. Why? 

17. Bought 12 yards of cloth for $1.44, what was the cost per 
yard? 

18. In what way may a bill be made to show that it has been 
paid? 

Written Exercises. 

346. 1. Write and add: five dollars four cents, eighteen 
dollars eighty cents, and fifty-three dollars. 

2. Gave for a horse $250, for a wagon $150.50; and for a 
harness $27.87^. How much was given for the whole? 

3. Johnson is worth $31,675 and Henshaw $1,975.50. How 
much more is Johnson worth than Henshaw? 

4. How much must be paid for 37 yards of ribbon at 19 cents 
a yard ? 

5. Paid $5.27 for 17 boxes of berries; what was that a box ? 

6. How much must be paid for 115 tons of coal at $8.75 per 
ton? 

7. A man bought a horse for $150, and 2 yoke of oxen at 
$1 75.50 each. How much did the -wVioVe QiQ^\,\£L\£L\ 
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8. Bouorht a box of raisins for $3.15, a tub of butter for S14.50, 
and flour for $53.65. The whole was sold at a profit of $9.65; 
what sum did the whole bring? 

9. A father died leaving $12,560, which was divided equally 
amoncr 8 heirs. How much was each heir's share? 

10. Bought a farm of 110 acres for $6,875. How much was 
ii per acre? 

11. Bought a farm containing 40 acres of meadow and 17 
woodland, for $2,850. Sold to one man 10 acres of woodland 
for $85 per acre; to another a house lot of one acre for $90, and 
the remainder to a third for $2,025. What did I gain by the 
operation ? 

12. What is the value of 5,840 pounds of butter, at 35 cents 
per pound ? 

13. At $8 per pair how many pairs of boots can I buy for 
$29,008? 

14. New Haven, May J 6, 1876. William Peck owed Samuel 
Dean; for 5 pounds of tea, at 75 cents a pound, bought March 
11; 18 pounds of granulated sugar, at 12 cents a pound, bought 
March 31; and 6 gallons of molasses, at 76 cents a g.allon, 
bought April 20. Make out the bill in proper form and find 
the amount due. 

15. Worcester, June 17, 1876. William Thomas bought of 
Albert Smith, 16 Practical Arithmetics, at 62 cents each, 15 
Elementary Arithmetics, at 50 cents each, 5 Dictionaries, at 
$1.25 each, and 1 dozen Fifth Readers, at $7.50. Make out 
the bill in proper form, find the amount, and receipt it for Albert 
Smith. . 

JiEnUCTION OF FRACTION S» 

Mkntal Exercises. 

3-l7i 1. If an apple be divided in two equal parts, and each 
of these parts be divided into two equal parts, what part of the 
apple will be one of the pieces ? 

2. One half is how many fourths ? 
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3. If an apple be divided into two equal parts, and each of 
these parts be divided into three equal parts, what part of the 
apple will one of these pieces be ? 

4. One half is how many sixths? 

5. The fourths of a number are how many times the halves? 
The sixths of a number are how many times the halves ? 

6. The eighths of a number are how many times the fourths? 
The eighths of a number are how many times the halves ? 

7. The sixths of a number are how many times the thirds ? 
The ninths of a number are how many times the thirds? 

8. How many halves are equal to I ? To|? To|? 

9. Express ^^ in lower terms, ^ in fourths. 

10. In 1 apple there are how many halves of 1 apple? In 3 
apples? 

11. In 1 orange there are how many sixths of 1 orange? In 

8 oranges? 

12. How many halves of one apple in 3^ apples ? How many 
thirds of an orange in 4 J oranges? 

13. Change 3^ to halves. 4^ to thirds. 

14. How many dollars in 2 half dollars? In ^ dollars? In 
y dollars? 

.15. Jane has ^ of an apple and Arthur ^^. How many sixths 
of an apple have each ? 

16. Change f and I to fifteenths ? | and | to fourths ? ^ and 
J to fourteenths ? 

Written Exercises. 
!848t Reduce to their lowest terms: — 



1. 


if ' 


4- M- 


7. H- 


2. 


.ih 


5- m- 


■ 8- HI- 


3. 


T%. 


6- m 


9- m- 


10. 


Reduce 1 7 to thirds. 


11. 


Reduce 68 to a fraction whose denominator shall be 15. 


12. 


Reduce 81^ to 


an improper fraction. 
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13. Reduce IS^j^^ to an improper fraction. 

14. Reduce ^\ to a whole or mixed nunlber. 

15. Express the value of ^^^^ in an integer. 

16. Express the value of ^^^ in a mixed number. 

17. Reduce f and f to fortieths. 

18. Reduce ^, f > f to a common denominator. 

19. Reduce ^ and ^ to a common denominator. 

20. Reduce ^, |, and |^ to a common denominator. 

ADDITION OF FBACTION8. 

Mental Exercises. 

349t 1. James gave^^ of an apple to John, and ^ of an 
Apple to Susan. What part of an apple did he give away? 

2. How many fourths are \ and ^? 

3. If Henry has f of an apple and Arthur ^, how many fifths 
have both? 

4. How many eighths are f and -|? 

5. If you should give -j^ of a dollar for a book, and J of a 
dollar for a slate, what part of a dollar would*you spend? 

6. If you should give your brother f of a melon, your sister -J, 
and a playmate f , what part of the melon would you give away ? 

7. How many eighths are -J -f" I ~l~ I ^ 

8. How many are f 4" I ^ "I" ~l" 1^ 

9. How many are 2^ + S\? If + 2j? 

10. A farmer has in one garden ^^ of ^n acre, and in another 
1-| acres. What is the extent of the two gardens ? 

Written Exercises. 
250* Add as indicated by the sign, — 



1- i + f + A- 


4. ¥+,V 


7. 5i + 4|. 


2- i + i + i- 


5- 4 + f 


8- i + i+H- 


8. * + T% + |- 


6- V + H- 


9- li + «+i- 



10. What is the sum of 13ji^, ^, and f ? 
n. What is the sum of |, ^, and 3^? 
J^. What 18 the sum oi 4|, 5, and ^\'i 
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SUBTRACTION OF FRACTIONS, 

Mental Exercises. 

S51« 1. David had | of an apple, and gave his brother \ 
of an apple. What part of an apple had he left ? 

2. How much is | less |V | less J? 

3. If you should have \ of a cake and give away f, what par/ 
of the cake would you have left? 

4. How much is \ less •§ ? \^ less ^ ? 

5. If you should have $1 and should give away J of a dollar, 
what part of a dollar would you have left? 

6. If a man owning ^ of a shop should sell ^ of the shop, 
what part of it would he then have ? 

7. How much is \ less ^? 1 less f ? 

8. How much must be added to f to make 1 J ? 

9. How many are 3 J less ^? 4J less |? 

10. Bought 2 tons of coal and sold 1| tons. How much wa* 
then left ? 

Written Exercises. 

Z6>2» Subtract as indicated by the sign: — 



1. H-i. 

3- H-i- 



7. 


4A- 


-^. 


8. 


4A- 


-H- 


9. 


6^- 


-f 



4- «-i- 

5- V-iV 

10. What is the difference between 4f and 2^ ? 

11. How much must be added to 5^ to make 19 ? 

12. How much greater is the sum than the difference of 3 J 
and 24? 

muztiplication of fit actions. 

Mental Exercises. 

253. 1 . What part of a melon is 5 times ^ ? 

2. An owner of a ship sold to each of 4 men ^ of it. Wha) 
part of the ship did he sell? 
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3. How much is 5 times ^ ? 4 times ^? 

4. If a boy can gather i^ of a bushel of berries in 1 day, 
liow many can he gather in 6 days ? 

5. A man can earn S2J in 1 day; how much can he earn in 
7 days ? 

6' How much is 6 times ^? 7 times 2J? 
7- How much is 8 times -^^ ? 9 times ^g^ ? 
8 How much is 10 times 3|? 11 tunes 2f ? 
9. What part of 1 apple is ^ of 2 apples ? 
10' What is \ of 3 apples ? ^ of 5 oranges? 

11. What is ^ of 12? ^ of 15 ? | of 14 ? 

12. What is f of 12 ? | of 15 ? ^ of 14 ? 

13. If you can do a piece of work in 16 days, in what time 
can you do | of it ? 

14. What is I of 35? ^^^ of 66 ? ^^ of 84 ? 

15. If a cord of wood be worth S8, how much will 5| cords 
be worth? 

16. How much is 5f times 8? 7| times 12 ? 

17. If ^ of an apple be cut into two equal parts, what part of 
the apple will one of the parts be ? 

18. If J of an orange be cut into two equal parts, what part 
of the orange will one of the parts be ? 

19. What is ^ of i? iof J? iot\? 

20. If a boy having f of a melon should separate it into two 
equal parts, what part of the melon will one of the parts be ? 

21. Whatisioff? iof|? ioff? , 

22. A boy having | of a bushel of nuts, sold J of the quan- 
tity ; what part of a bushel did he sell ? 

23. A merchant owning ^ of a ship sells f of that part; 
^hat part of the ship did he sell ? 

24. What is § off? |of^? J of ^ 

25. What will 2\ bushels of potatoes cost, at | of a dollar a 
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26. What will 6 J yards of cloth cost, at ^ of a dollar a yard? 

27. What is | of 2^ ? ^ of 6^? | of 8| ? 



1. f X 12. 


4. 


2. i X 7. 


5. 


3. 4^ X 8. 


6. 



7^ *Xf 

8. ttXf 

9. 3^ X 2f 



Written Exercises. 
254. Multiply as indicated by the sign: — 

IG X f. 
17 Xf. 
10 X 3^. 

10. At ^ of a dollar a yard, what must be paid for 56 yards 
of cloth? 

11. A certain estate is worth $14,000; what is the value of 

Hofit? 

12. Johnson owns |^ of a ship, and his brother owns J drS 
much. What part of the ship does his brother own ? 

13. Multiply 161^ by 31f 890J by ^. 

14. What cost llf.tons of coal at $7| per ton? 

15. What will 16 J quarts of strawberries come to at 26 J cents 
per quart? 

DiriSIOK OF JFBACTION8* 

Mental Exercises. 

!255t 1. If ^ of an apple be divided between two boys, 
what part of the apple will each receive ? 

2. Jane had ^ of a melon, and divided the same among 3 
playmates ; what part of the melon did each receive ? 

3. What part of 1 is ^ of | ? i of f ? 

4. How much is ^ divided by 3 ? f^ divided by 9 ? 

5. If 5 boys have ^ of a melon divided among them, what 
part of the melon will each receive? 

6. What part of 1 is ^ of |? \ of |? 

7. If 1 man can do a piece of wo^k in ^^ of a day, in what 
time can 6 men do it? 

8. If 5 bushels of apples cost $6^, what is the cost of 1 
bushel ? 
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9. How many fourths of an orange in 1 orange? In 9 

oranges ? 

10. In $4 how many times | of a dollar? 

11. How many books at { of a dollar each can be bought for 
$10? 

12. How much is 4 -r- 1? 10 -f- |? 

13. How much is 11 -r- f? 12 -7- 1? 

14. At 2^ cents a pound, how many pounds of chalk can be 
bought for 20 cents ? 

15. If cloth i3 ^ of a dollar a yard, how many yards can be 
bought for I of a dollar ? 

16. At ^ of a dollar a quart, how many quarts of strawberries 
can be bought for ^ of a dollar? 

17. How many times is \ contained in J? ^ in ^? 

18. At I of a dollar a gallon, how many gallons of vinegar 
can be bought for f of a dollar? 

19. How many times ^ in ^ ? :^ in ^? 

20. At ^ of a dollar each, how many slates can be bought 
for f of a dollar? 

21. How many times ^% in |? -^^ in f ? 

Written Exercises. 

S56« Divide as indicated by the sign : — 

4. 12-^|. 
6. 18-j-f 
6. 16 -r- 2f 

10. How much is 16^ divided by 5 ? 

11. How many tons of coal at $7| a ton can be bought for 
S31? 

12. When oranges are 6 J cents each, how many can be 
bought for 87^ cents? 



!• "ST • '• 
2. H-f-4. 

8. 4-i-4. 



7- l-^f 
9. 6i-^2^. 
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njSCIMAJjS. 

Mental -Exercises. • 

257« 1. If an apple be divided into 10 equal parts, what 
will 1 of the parts be called? 2 of the parts? 

2. How much is ^ of ^ ? ^ of y^? ^ oi ^hjf? 

3. What part of ^ is yj^? What part of ^ is ^uW^ 

4. When the decimal is a part of a mixed number how may 
we read the integral part ? 

5. How many hundredths are 2 tenths? 

6. How many thousandths are 3 tenths ? 

7. Three hundredths are equivalent to what common frac- 
tion ? 

8. One fifth is equal to how many tenths ? 

9. One fourth is equal to how many hundredths ? 

10. Tliree fourths are equal to how many hundredths ? 

11. If you pay 5 hundredths of a dollar for a pencil and 25 
hundredths of a dollar for a slate, what part of a dollar do you 
pay for both? 

WniTTEN Exercises. 

258. 1. Express .7 as hundredths? Express as having a 
tommon denominator .7 and .05 ? 

2. Reduce .625 to a common fraction. 

3. Change | to an equivalent decimal. 

4. Change .029 to a common fraction. 

5. Eeduce ^j to a decimal of four places. 

259. What is the value of 



1. 3.14 4- .005 -f- .619. 

2. .06-1-17.5 4-95. 

3. 63.51 — 9.005. 

4. 8.1003 — .0956. 
6. 19— .00001. 



6. 7.04 X .20. 

7. 4.5 X .06. 

8. 144 X .24. 

9. .08 X .005. 
10. 11.05 X 2,06. 



11. 625 -f. .25. 

12. 410-r-.05. 

13. 1.08-7-1.2. 

14. 1.47-^.00147. 
V5. .^^Vi'^^-V 55iV^. 
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COMPOUXn NUMBERS. 

• Mental Exercises. 

^60* 1. John gathered 3 pecks of nuts. How many gills 
would they make? 

2. Susan bought at one time 8 ounces of candy, at another 1 
pound 2 ounces, and at another 6 ounces. How much did she 
buy in all? 

3. From a 5 gallon kejj of molasses there has been drawn ont 
2 gallons 3 quarts. How much remains in the keg? 

4. James has three lines each 2 yards 2 feet in length. What 
is the entire length of the three? 

5. A farmer divided 5 pounds 4 ounces of maple sugar 
equally among 4 boys. How much did each boy receive? 

Written Exercises. 
261. Reduce 



13. T. 7 cwt. 10 lb. to pounds. 

2. 10 oz. 13 pwt. 8 gr. to grs. 

3. 15 rd. 3 yd. 2 ft. to feet. 

4. 5 A. 120 sq. rd. to sq. feet. 

5. 15 ou. yd. 21 cu. ft. to cu. ft. 

6. 16 bu. 3 pk. 3 qt. to pints. 

7. 2 hhd. 32 gal. 1 qt. to quarts. 

8. 2 y. 300 da. 6 h. to hours. 

9. 90° 30' 30'' to seconds. 



10. 501 quarts to bushels. 

11. 445577 feet to miles. 

12. 947 sq. rd. to acres. 

13. 224 feet to rods. 

14. 1 7424 sq. ft. to square rods. 

15. 730960 cu. ft. to cubic yds. 

16. 568240 seconds to hours. 

1 7. 6048 gills to hogsheads. 

18. 32610 seconds to degrees; 



19. Add 1 lb. 6 oz. 15 pwt., 5 lb. oz. 13 pwt., and 10 oz. 16 pwt. 

20. Add 3 mi. 120 rd. 5 yd. 1 fc, and 15 mi. 160 rd. 3 yd. 2 ft. 

21. Subtract 1 mi. 35 rd. 4 yd. 2 ft. from 5 mi. 30 rd. 3 yd. 1 ft, 

22. Subtract 9 cwt. 45 lb. 9 oz. from 1 T. 8 cwt. 43 lb. 8 oz. 

23. Multiply 16 bu. 3 pk. 4 qt. by 6; by 11. 

24. Multiply 4 A. 110 sq. rd. 10 sq. yd. by 7; by 12. 

25. Divide 9 bu. 1 pk. 3 qt. by 2; 37 A. 56 P. by 8. 

^^. Divide 10 hhd, 39 gal. 2 qt. by 7-, 79 cwt. 44 lb. by 12. 
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PERCENTAGE. 

Mental Exercises. 

2%2i» 1. A farmer had 200 chickens, and the hawks took 5 
per cent, of them. How many did the hawks take? 

2. What per cent, of 100 is 5 ? Of 200 is 5 ? 

3. When from a school of 50 pupils 6 per cent, of the number 
stay at home, How many are absent from school? 

4. What per cent, of 50 is 3? Of 100 is 6? 

5. A barrel of apples had -J part unsound. What per cent, of 
the whole was unsound? 

6. From a car load of 10 tons of coal, 2 tons have been sold, 
what per cent, has been sold ? 

7. An agent sold goods to the amount of $300. What was 
his commission at 2^ per cent. ? 

8. From a cistern of water containing 150 grallons there was a 
loss of 10 per cent, from leakage. How much was the loss? 

9. When a barrel of flour which cost SIO is sold for $11, 
what is the gain per cent? 

10. A horse which cost $120 is sold for $90. What is the 
loss per cent? 

11. When sugar which cost 10 cents is sold for 12 cents, 
what is the gain per cent? 

12. When an article which cost $25 is sold for $30, what 
is the gain per cent? 

13. I had $300, but paid away 10 per cent, of it. How many 
dollars had 1 then left? 

14. I have 80 cents; how much of it must I spend to have 
75 per cent, left? 

15. A merchant sold tea at a profit of 15 cents per pound, 
which was 25 per cent, of the cost. What was the cost? 

16. What per cent of anything is Jth part of it? 

17. If I sell a watch for $60, which cost me $75, what per 
cent, is my loss? 
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Written Exebcibes. 



263, What is 

1. 4 ^ of 125 bushels? 

2. 2i % of 6^ miles? 

3. 2 % of 350 yards? 

4. 12^ % of $1400? 

5. 25 % of 150 acres? 

6. 40 % of 1276 tons? 



What per cent, of 

7. $200 is $40? 

8. 863 tons is 34.52 tons? 

9. $6500 is $975? 

10. ; 225 yards is 9 yards? 

11. 2000 feet is 5 feet? 

12. 1000 lbs. is 125 Iba.? 



JNTXHtEST. 

Mental Exebciseb. 

26^9 1. When 6 per cent, is allowed for the use oi 100 
cents, or $1.00, what is the sum allowed? 

2. What is the interest of $100 for 1 year at 6 per cent? 
At 7 per cent. ? 

3. What is the interest of $200 for 1 year at 7 per cent.? 
At 8 per cent. ? 

4. What is the amount of $225 for 1 year at 4 per cent. ? 
At 12 per cent.? 

5. Wliat is the interest of $320 for 1 year at 5 percent.? 
At 10 per cent.? 

6. What is the interest of $100 for 6 months, or for ^ of a 
year at 6 per cent. ? 

7. What is the interest of 100 cents for 4 months at 9 per 
cent. ? At 1 2 per cent. ? 

Written Exercises. 
265. What is the interest of 



1. $900 at 6 % for 8 months. 

2. $250 at 5 % for 6 months. 

3. $75 at 8 % for 30 days. 

4. $108 at 7 % for 60 days. 



5. $50 at 6^ % for 2 years. 

6. $90 at 10 % for 3^ years. 

7. $6.50 at 7 ^ for 5 years. 

8. $11.80 at 6 % for 8 yeara 



9. What is the interest of $500 for 1 year 6 months 15 day» 
«/ 6 per cent.? 
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TEST EXAMPLES. 

2M. The Test Examples here given are designed 
for use in examining the proficiency of classes in the 
portions of the book to which the examples relate. 
The articles in parenthesis denote parts of the text. 

(JLMT. 1-660 

1. Texas contains 237,321 square miles ; express that 
number in words. 

2. In 1870, there were in the United States five million 
six* hundred forty-three thousand five hundred thirty-four 
illiterate persons ; express that number in figures. 

8. Add one million thirty three thousand seven hundred 
five and thirty-three million one thousand fifty-seven. 

4. The sum of two numbers is 316,452, and one of the 
numbers is 209,758. What is the other number? 

5. Show by an example how subtraction is proved by 
addition. 

6. How much must be paid for a fkrm of 445 acres at 
105 dollars per acre? 

7. What is the value of (3604+162) X3? 

8. How many farms of 160 acres are contained in 49760 
acres ? 

9. Show by an example how multiplication and division 
prove each other. 

10. A man having 16450 dollars, gives his son 5500 
dollars, and divides the remainder among his three 
daughters. How much does each dauj^\xtest x^rrsw^'X 
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(ART. 66-94.) 

1. Express in figures, seventy-nine dollars seven cents 
five mills. 

2. Smith's farm is worth thirteen thousand four hundred 
Rxty dollars, his cattle six hundred forty-three dollars 
fifty cents, and his farming tools two hundred three dollars 
eighty-eight cents. How much is the whole worth ? 

3. Jones is worth four thousand twenty-five dollars, and 
Ford three thousand nine hundred dollars eighty-seven 
cents. How much is Jones worth more than Ford? 

4. Bought a bill of goods, and on paying gave a five 
hundred dollar note. If the change paid me was $169.73 
what was the amount of the bill ? 

5. How much must be paid for 3261 bushels of wheat, 
at $2.13 per bushel? 

6. A drover has $5780, and wishes to purchase as many 
cows with it as he can at $80 each, and with the balance 
of the money sheep at $4 each. How many cows and 
sheep can he purchase ? 

7. What is the value of ($446 — $132) -^17. 

8. Of what prime factors is 1110 the product? 

9. How many yards of cloth, at $3 per yard, must ba 
given for 20 tons of coal, at $7.50 per ton? 

10. At $7.50 per ton, how many tons of coal must be 
given for 1250 yards of cloth, at $3 per yard? 

11. If 18 men can do a piece of work in 8 days, in 
what time can 6 men do it ? 

12. How many bushels of apples, at 32 cents a peck, 
/nust be given for 4 bushels of peaches, at 40 cents a 

peckF 
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CulBT. 95 -ISO.) 

1. Express by figures one hundred thirteen three 
hundredths. 

2. Express decimally by figures fifty and three hundred 
five ten-thousandths. 

3. Show by an example what is meant by the terms of 
a fraction. 

4. A man owned .25 of a mill, and afterwards bought 
at one time J, and at another -^ ; how much of the miU 
did he then own ? 

5. If a man can build 12f rods of wall in one week, how 
many rods can he build in 52 weeks ? 

6. How many bushels of oats, at f of a dollar a bushel, 
can be bought for $100 ? 

7. Show by an example what is the denominator of a 
decimal fraction. 

8. What common fraction is equivalent to .36? 

9. What is the value of .7056 divided by .84, and .12 
plus .9 ? 

10. What decimal is equivalent to ijf ? 

11. A owes $1000 to each of four persons ; to one he 
pays J of his debt, to another .75, to another ^, and to the 
fourth .95. What is he then owing to the four? 

(AMT. lSl-194.) 

1. A boy sold 3 bu. 3 pk. 4 qt. of chestnuts at 6 cents 
a quart ; how much did he get for them ? 

2.. Bought 5 cwt. 20 lb. 8 oz. of opium at $7.75 per 
pound ; how much did it cost me ? 



224 TKfiT BXAMPLBS. 

3. Show by an example that reduction descending and 
reduction ascending are the proof of each other. 

4. How old, on April 12, 1873, was a man who was 
bornMa}^ 16, 1819? 

5. My farm contains 340 A. 2 R. 24 sq. rd. ; how many 
acres has a farm which is f of its size ? 

6. Calling a year 365 c". 5 h. 48 m. 50 sec, how m^y 
seconds are there in 6 years ? 

7. A man walked one dsLj 15 m. 160 rd., the second 
day 21 m. 185 rd., and the third day 16 m. 131 rd. What 
was the average per da}" ? 

(ABT. 195 -990,) 

1. Express decimally by figures 125 per cent. 

2. What per cent, of 51 tons are 8.50 tons? 

8. A man sold some property which cost him $2560, at 
a profit of 12 J %, how much did he get for it? 

4. Of what is 2.80 yards | % ? 

5. Show by an example that a per cent, of a number is 
the same number of hundredths of that number. 

6. Bought a horse for $93 and sold him for $99.51, 
what was the gain per cent. ? 

7. Sold a carriage, which cost me $850, for $820.25, 
what was the loss per cent. ? 

8. What is the interest of $500.50 for 1 y. 6 mo. 15 d. 
at6 %? 

9. Taking out the bank discount on a note for $4000 on 
60 days at 7 % , how much of its face will remain ? 

10. What rate per cent, of profit will be realized from 
an 8 per cent stock bought at 125? 



To avoid fine, fhis book should be returned on 
or before the date last stamped below 
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